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±&&mmmg:m Lfc±e$n<biMHw n& s e bcd 

[f@3?312] ±E*Bfb»fm«:&«lJ3W-*/<-l*«i 
±EttfHM&#B(i. ±E/\°- h»fHWH*BRLT*iJ 

va4*bt* c: oM«Hi ^icg-3i^T±ESEibsi5**cD 

h£B. 

[f§2iRJS3] ±Ettfctflfci!)ff^JJiU:* gfiWFOtf 

tablet -3 TS^s-nri^ z. t m t? zm&m 2 

^©=&{i;*.T33y* 

±§b/\- nj)f^if$aaai#ifi«, ±e/\- hb^j*s# 

£3lc<fc*/\- r-<D*SS£>;*;£l;:S^T> ±E£B<fc» 

t ? zm&m 1 §Bt8© p # h ^ss. 

©«-^LTf6<DP^-> h£Bfr6i£ff**iT*fc/'?- h 

c<b£ftm<tT£fs*JS4E®cDp;it>;/ i-g^. 

BffRTfB/t- htffSft^lS^tS^T^y, ±E»«# 
l8=&frL.Tffe<DP*V KBBU:±EBf7Rnj&/<C- h1ff« 

±ESH5qTtt/ \- H»ajc»(6 LTiBiS* *IT* fc±B3 
Ho 

[I93RJS7] ±EQ#y h&BHBBBKlis ffeOP 
h»BicHT*«BXttE«#BU:E«a-*lTV« 

[■«qi8] ±Ettttffi»lci** '^<ttgSWtt 
r*BS*3®7fBffiODP?K'y h^So 



[R$iR9] ±Ett4>a#9 hSSBKBTSItBHu 
±Eilffi#«SffiH LfcfHxOa^v h^S<t<7)3iHtlc J: 
Uffetu ±EflM>a#y f-gBlcBg-r&lfSfilcl*. f- 

Ma 

#B£*BA*C£*tt»£-*-*H#JH7E«fl!>P#v 

r-$SE 0 

1 J ±BflM>n*y h£BfcHr«fll&# 

±E£ft5m/t- hfltfffft$#8K*« ±EE*#«l;:* 
46i3tg*tlTt^±fBffi©Pd?y h^glC^f^lfffBlC 

t-rzm&mi oe«<dp#-> h^s, 

[RattiM 2] ±IBflS©P<K«y hSBtcHTrsilHI 
I*, gBG)Ji)iate?£jrr«±EfftC!>Ptf y h^H^ifcT 5 

»*ct*»atr*Bia8B7iB«©p#y h^Mc 

[K^JS 13] S BOWtt*SirWtt1R «»Ett* n 
«! 31S#S<b s ±l3I3iS#©tcf Btl* tlT C^*±E»tt 

<E>. WimonXv HSIB<D±E§t?TRrSByt-H«ffl* 
±E3ffi«*S*fl>LTfi«L» C<DHffRltl/\°-Hfa 

} I a #B <t * B ^. S c i % 1 1 % m&m l Ett 

m&mi 4j iBWHwiictt, ±BW>p#y h 

±E»fsaw#Btt» ±13/ \°- h nfmB ics^j < ±e 
wmmKomn^ ±sEmm^&*ft ltb«iri?sb 

*ft*±EB8biWBlcBIJI!LTW»r*Ci:«1»«tr 
«M«qi1 EBOD#y hBB. 
[fi5R31l 6] ±EB«Bffitt. 5*5>#JI/:*— tV* 
•5'lC'f>tl)n^'+l^.M I D I (Musical Instrument Dig 
ital Interface) ft^Tfc-5£:<t*i}tea<frSsi5R^ 1 
5EB0>adty h^Mo 

[M«qil 7] a#y HS6Btc«fcy, ifiB#a*^L 
7«ft©/<- r-iftf^1ta^6«:**a<kIl!lfNt«*SB 
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TSgftXat. 

[fg^l 8] ±E£m<fci^ra$8£$8fiKT3/\-r- 

<*: -r * * -5 5:1*^ w^^a^ic j; o TieaiT*-nT33 
y> 

o] /\°- h(DS^«^£-r«/<- hsaat 

±E/\- hlftff1f?8ttailSti> ±E/\- MSM^JEX 

£T3fi:d0Sl 7iaiB©P/1t''> h&S4)lftfl*iJ&££. 

«*rt-LT«M>n«Kv h«BfrSi*«*;riT*fc/<- h 
JIS&SltlSlcg^XNT & B<7>/ <- h fcSfcJgT ^ 

[S33JJ12 2] hSSBlcBSirSP?!?^ h^SBO 

iatf$fi^#^LTv ±ESflttSU:T»iLfc±E£» 

itgMHiraicsM-s s a^siff rt«6* / \°- r- HrfHt ate 

±SBm&mH- hit af&SXaiCTffc* Lfc±IB*fr 

mm? zmmxm t * m lt« y , 

±IB/\- HffiMS&JExaT'tt. JtKaSfiiau:T±Bfl& 
fBfcrt-LTgflLT. ±IBM°- Ml^SltaicS-^ 

t s bcdm- r- cdjis **jeT « c: <t sisss t t -s n« 

JS2 1 fBiB©P#-> h^S<Dift^iJ©^ 0 
[fS*J12 3] ±IBP^-> K^Kai1f$B(ct*, m<D 
P # h &mzM? *1f?fiXlil31S#ISlcf BffiiSr ttTl^ 
5 S BcDltltlf < <L t,^$ft3 £ <t T 

SI35RJS2 2S3iB<DPtf'-;/ h&B<Dttftt!KBi:&%. 
Cf§^2 4] ±E«tt««t;:W:» 'J>&< <b*,eBcD 



£ -r % m&m 2 3 Eig<a p # ? h sna>ibf^t!m&& 
iambs 2 5] ±f3fte©p#-y r-gsicnaT^iia 

jS<l^lfi^ffifflL/c<fe<7>P/1t--y hgB<h©>Hlli:<fc 

©PTC* hgMCDttftlStfSl^TJtcBII-rSlflBA^S 
nTl^C£:£1S?a<hT3li3iJS2 3i3tg<DP#-y Kg 

2 6 ] n&mmvm wz&th? «^an* a« 

thxgi:, 

±Ei*fiMt a&tiiXaiCT&iii LfcfMWraiflHBtf S± 

E«w>n#y hgn(cHr«ifftt«tttur«Hgnratt 
ux6&**r«c&*mR^r«m&*2 3EK®a 

±I3H^Rllg/\- HffBf^figxeTti, ±i3i3ffiXglc 

[W*«2 8] ±EH64>n#? hSBlc^-r^tf^B 
lis SBCDJllllllc???i-r*±IBfte<DP7K , y 

»*ci:*»atrai»*s2 3biod«9 h^s© 

[fS^Jl 2 9 ] — O^SJHf fftf*HH&liT*Bfc £ 

±Eftf*»jwieTtt» ±e/\°- \-wmnizm'3<± 

fi*ftS±E»«MWBlcraWLTIM»r*C4:*i«St 

[ff3<^3 0] ±Effi«Jif«tt, t~J j ?II*-5 : '<* 
7 : —-Z\,ztt1)\[-£t\.Z,hH I D I (Musical Instrument Dig 
ital Interface) «^T s «*Ci:*1tai-r-5il5R«2 

±ES«ieicTS« Lfc±E£S<b»fmSBfr s e B 

fBtcffirst^TiEiijswoiBSi^isijas-rsBif^ijfflixat 
h^s(csi?77r-e-*c<t*»?s«tr*^p^ 

$B 4f 6 ft « bHfNt IB * WIT « SfiXS i , 

±Es«ie ic ts« l fc±E^a<bi!)ff t» m& e a s 

±E/\- h ifif^tSffitt!±JiaiCTttaj L fc/ \- hibfNt 
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* □ # -y h gmcmfiz-ez -?u i* # EBa-n* c 
imxm 3 3 ] irnoi \- r- mmiMfr &mit 

rztt- t-nrmmbm^mt. ±e/\- hiwmiitt 
ai#ifi^tttH ut/t- h»f^nwaic«^T±iBJBa»ai5 

BfI#£f#Ts C ©*!lBfI#lc8r5l,''T±EBI!)gM*© 

BBi«Mttr3c&«&tt£r«B$B3 seioDdt 

[fS!$RJS3 5] ±E3ftfcttttlbfNBBU:« gftlfcfF© 

3 4eb©p* * bmmamm^xru 

im#m3 6] ±E«»©P#v r-^E©3-5-©P 
#y hBBtfvx *-©□#•> hBBT*»y» ^©ffe© 
□ hlftBJteU-^oajKy r-BBT*a5y» 
±IBXU— 3f<oa?K'> hgE«\ Ptfv hgSlcBTT^ 
P*y hSBBBBBSBBLT* ±ES«*«tfg« 
Lfc±gB$B<bttfH1l Blc £t*« § BtfBfirpTBft/t- 

h«B*ff*T*BffRr«/t-h««f&*#«£ % ±§3 
jlfi#ia*^LT±IB^X-5»-(DP/Jt-> r-££Efr63MfI 

?nT?f:M- niaaBitBtcB^TaBco/t- h 

±E^X*-©P#y hBEtev ±&XL>--?<Datfy 
h«BtBUBtTRrigy«-HII«f^/a#»t v ±KXb 
-^OP/1?«> hKB»6« aR^l/-yoo#y r-3£B 
©±e5tt7RlB/t- hit B*±Ea«#«*fl- LTS« 
U COHfjRlliE/'C- r-BB»lfSB©/\*- ht&Wm* 
#«tffB8LfcBfTRltt/<- hflWHcB^Ts £T© 
hBB©/<-KDffla*»SLT» BSLTB/fc 
/<- hfia*BBB*Xl/-^©P?Ky FBEtciSSBf 
*/<- higBSfe£3£&£eB3.. 

±EX U— ?© P <K y h BE©±E/ \°- r- ttflMffBttl til 
SB©±E/t- hB^^£#Blcj:«y«- h© 
£B©%£lcS-3VT\ ±E$B{bBfEffi ?Bfr 6 g BCD 
/t-hlbffllHIBttf&U 

±ETX*— ©p#y h&E©/\*— H&fttB$BJ*ai#IS 
tt, S B©±E/ \- h Biii9tK9B#»B L fcy \- h Jg 



S-;*£1«?6©gB©/\ 0 - h©aa*»3£LT, *©>*£ 
icg-^T, ±E»BfblMH1tB&6gB4>/f- httfp 

[H5RIS3 7] ±IBa#? h&BHBMSlcli* «© 
P#y hBBfcB-rSBWXttEB^BlcKBa-ftZV 
S S BOWttW Btf'i>& < £ t^Sft* d tSWBtr 
^ff5RJS3 6EB4>a#v KSBODftiJB^XT 1 ^,, 

[»««3 8J ±EttttW«lC& '>6<ttSB© 
ttHK BffBABtfBttlBAtfBBtlTtN«c&*Wtt 
tr*B«B3 7|BB©P#y hBB<DMB3/X7i». 

[B«B3 9] ±Btt4>a#y h^Blcg|-rStf^ 

±E»«#B*««Lfcfft©p?Ky h£B£<0ilA 
lcJ:yB&fU ±Efft©P#v hSBKBT^BBlc 

*©P#y hBB©ftB&IflbmB73lcBr«BB 
#BCnTt^«!l&*mft&r«BBB3 8BKOa# 

[|§3<JS4 0] ±IBSP#y h^Bl*. ^gp^lg©1S 
ffl^tb-rs^BBBBUi^fttx ±G^BBBBttl# 
BtfBU Lfc^gp^1f?fi6^±iBfte©P#^ hgg(c 

*»«tr*B«B3 8g3B©P/1?y hBB©*Bie/X 

[§i*Jl4 1 ] ±E*P#y bSkmt. ±!3flfi©P^ 
v hBB(cHT«BB^»IBBd-ti«IBB#A«BiL 

±IBBfrBtt/f- h«BftB#««» ±IBIB1t*Stc^ 
46IBtS*n-c:i^±fBfte©P# > y K^BicBa-rsitaiic 

fr*»«JH4 0l3B©P/1?-y hBB©W«l*>X^A. 
[fSjR^4 2] ±EB©P#y hgBtcM-r*1f?B 
lis SB©miSI(c^-r-5±EB©P#-y h^B©BT 
**ci*1#afr«B«B3 8E«©P#y h^B© 

[f§*iH4 3] hSI». -©BlflHMW 

nTt^«Wffia*±Eafi#B*^LT9BLT* 

±mtomm&m** ±e/ \- h uf^im < ±e 

SE®)g|5«©|giJj«. ±EaB*»*^LT*RBTSB 

*n%±E«i«ib«aicBWLTwai-r*jit*«afr 

^>i!5Rii3 3EB©P<J?y l»^B©*!lB->7.^L k . 

7 r — ■SflCf^a^nSM I D I (Musical Instrument Dig 
ital Interface) m^T-ti^Z. Zmitm* 
3 EB© p y r- SS©5W->XtAo 

[^R^©i¥$ffl^:IK0^] 

[0 00 1 J 

[«W©Br*ftB»B] Q#y h^B. □ 

<Kv hjgB©tbf^»Jffll^S6, P*'y h^B©«WB->X^ 



(5) 



ftffl 2002-307350 



Q 4^ 4*&tf?4> J: dft^P $T5 f BSi* tlSIBSKt 
WCBU »L<tt, ffi©P#7 h&B£<7)tBltl&mc 
WJIifcPtf'-y □ h&BOHifHIWttm □ 

5^tflBi§;ir*iSiE8liS<*lcli0Trs„ 
[0 0 0 2] 

[rasw&ffi] jfi^ sp*v h£B*B 

siic^fc-y-Tai5P*-y r>8B#«***izvs. 

[0 0 0 3] 8k&*mm?2>ntfv hgBt LTlix tf 
*©=£*§*j&A,7» C CDIB®]#lfi^S'J®-r £ C <b K J: 

[0004] mtc. zo&SKi'XTur-g&cDffimm 
tttoztizmssom&mwt lib, midi (Muska 

I Instrument Digital Interface) ff^^Ai^lfSn 

So 

[0 0 0 5] SIMbf&cAli* 0U*.l*» MIDI im^m 

tf, mid \m^t>. ^ScD^+v^KDy-r-^Xf 

[0006] mmnmmmi^jjimcjz vmm*f7?m& 
Btc«ij y ^ ts*t. WKoaiftnffaRii^nf'tutt 

tlTl>S 0 d©J:-5^:-;S^iA^a<tLTl*, 
SfF272552 8^lcF^;ji* ftTl^S&ffil;: «fcSfc(D 

[0 0 0 7] tSilHii^^a-S^TaE^ 

i*E3S^o[>p#'y i-Si&tfmmznz^Zo zoo*? 

izatfv r-££S<t:LT«\ Eli 2lC;jvrj:3lc, 

h£la#? h^B^a&So 11 4 

StfEH Slcli, -S^tCDq^u/ r-^BlcJcSiftiJllliyj 

£?i3iWMmmts sp#7 r-^Bic^suy^en/i: 



ttcj:ysBK*ft*. >a^T«, hsstt c<d 
<fc^itfifi<op<j?'> r-^BttaiiiJif^-rsciift^RrtEi? 

[0 0 0 8] 

die BPia^w/ctoiciijyaTetifc^^v^u (m 

f?hTU/c. *LT. corny situ* ^CDtilCi&S 
1,<&S„ 

[0 0 0 9] £/cx «#B)f^3ESft©S)mi, AROtftttt 

icise lVc»j y ^TJi y T-as y , w y st^ss l&u 

|igy. ftlHllSICTfeofco B^fct^Ttts ^?«iiycD 
JSJR3E?«EII»y5E7!rn*Ci:tt % xv-Jf-^l'V^Vr- 

S^tTDcOH*E9£#^<DP#^ h^BlCOL^Tt,l?l«lc 

[ooio] ^-ciT% t^^lli, ±a?4>H1flz:&afT£ 
*n/ct»©T^yv {-<o4i(cf&c^ttniiif^!)^«Rr 

lftiT«a#* HSE. Ptf* r-^BcDllf^$"J^75^ 

P^'-y hgi0|i|i->^fA, ypy-7i»at/ie^fiE«t 
OJf«^a^i:LT^-5o 
[0 0 1 1 ] 

[ISSS^<S>*-rS/c4<><D#©] *H^lC«-5P7tt>y 

[0 0 12] C(D<}:3«:*S^fii^.SP#-> h-^Bt*. 
af*«ffl*S«#«.c J: y SfU §fi#S3!j<§(tLfc 

«fflttaj#atc «t y tttb l. /\- n&f^it ^aai^K^ 

ttiiJ LfcM- r-Sj^ti?BlcS^t^TKi!)gP**^Ki^Sj 

ft*]»#atc <fe y ®j?»-r «o c mc j: y > p # .y k ^b 

lis £tBlb®JfF1f ?BCDfc<DgB<D/\- K«jf^tff$B.i:^-r5 

[0 0 1 3] *^lC«SP#y h^B05»l^J 

6D7J>£I*> ±a?<7)^II^»}*-rS/i:A6lC, P<Jt-y h^B 

jci y, mmmstz-ftLrm&o/i- hKf^fffai^e^ 
S^M^bi!)fftS$6^§fit-SSftiet. smxeicT 
S« L tc $m\ blbfPlf $B6^ e p # : y h gB # g e©/ \- 



(6) 



ftf® 2002-307350 



t*T □ #■> h gH<DSEI!jgi5tt<7)SeiJj:&$W?- 5 t^BD 
lSi*fr%. CKDJ^fcptf-;/ 

^TI21)eiJ**<7)IEi<j**ijepLT, h^Slci!)^ 

[0014] $rc. ^^u^^p^ai*. ±a?cD 

Bftf^tBfS^ 6 5: 3 £Bf bS)^1f IE* SliT 3 §{f Xfl 
is SfiXglcTgfl Lrc&MitMftm SBfr S g B<D/ \° 

- hiMtt@Si£HiiiJ-r-5/\- hffljflMf $B»ttiXfI<!:. A 

- hlftf^mffitttiSXglcTttaj LfcA- hiMtti IBICS 

^Tmhmtomwizmm? zmmmnfet & p <t? 

^KcfcyiSftfcftjarrSPtf'-y h^Sli. £ffi-fbiM / p|f 

co o 1 5] *&Bmc&ztEmMms, ±&<Dm 
urn ?b # e £ * £fi<bEMiMf $b £ §{fr * smxm t . 

S!jflPlf?B«-f4aj-r*A-hffii^1ffEatiiXfI«i:s A°-h 

BbffcrasfittihxnicTttai l/c/ \- mmm^sbics-^ 

TIBibglSttWJiEKj^frJiSl-r 5 iE)^$iJ^Xfi t?p<Jt'7 h 
t-^PtfV hSSlis ^ffi^bi)i^1t?gOf*icogBcD/\ 0 - 
[0 0 16] *^tc«^n*-y h^SC0$iJSP-> 

ffljrat sb# e & s ^afbtwit $b & &r s 

«<k. JifMMScb. &«#M££:fhLT£a{b®WFtfff6£ 
g(rrsgfi^l6«t:s gfi^lfi^gftL/t^fEfbilj^ti 

aaa^mt. a- HK>fiMf*6ttamstf»ajL/iA- ^ 

[0 0 17] 3 &*g/#£{S;iSP<tt';/ h^EODSsU 

ftmmzi&&m!uc£>m&L. hj£B#, ski 

s<t ^©tfgfi l fc^ai bnf^inffi ^ s § b 03 / \- h © 
fpmiB^/N- hafpif sj«jth#igic«fe ytttu u a- h 

«ty. h^Eli. ^a<b!K^ftlfitO(*3a)@B«7)/\° 



[0 0 18] 

fg^^s pgPsEtH*»6giJi?<Daffgp**-r*p*-> 
EtcjaaLrctiO-pas*. p-f'^giiLm #1*. 

tf. 131 2SI>'|1]1 3loj*Lfc<fc5&4E*£ftOP#V 
?t©p<K-> h£B (i-XTs AP^SP^-y l-gEtU 

[0 0 19] tSDHtb^||^-r^/ci6(D«jit LT. 9 

^nft^LTf*. 01 iciji-r^oic. n#'>K8H 
Oatt, ^>Xfl^§ftg|J1 K •Sf>X«^»*/rSP1 
2. ^>X/\*-h)*SgB1 3, ^E— >3>-feU^^ 1 
4, =E-i/ 3 >ZS> hP-^ 1 5v iEidgPI 6. 5 s —? 

^-x i 7, i£&&ajgin 8. ^igig^saagp i 9, -t 

[0020] zo><i:oizmi&lc£Vntfy hgs ax 
T> mi hgEictfdo ) 10alt 

h^S C«T. 9S2<Da#y Vgmtl^o. ) 1 0b 

T% ^2cDP<Jt>y hilS1 ObtCO^Tli. El 1 IztUT 
J:3^mi CDP^'-y hilgl 0ac7)^gj^|^)«|(c^L 
Tt^c Ml COP^-y h^S«, 00^.^ 01 2lojxL 
rcA^P*T-y KSBT*y, ^2<7)P#-y hgiWte. 
W?Ll£, 01 3t=5%LfclMWHn#y hggT^*. &. 
Tv »1©a#y hilS1 0 a fctfiSt LTifiB^-T^. 

[002 1] C£D*5^P<Jt-y hSimi OaOMMlCiS 
t^Ts SgKHPl 6«|glbgi5«^*gfigL. afig|52 1 «Ji 
«#IB=£*BfiEL. 'S'-^T.m^SfgglJI 1» % Jg«#|g 

y A^*n5ffl®/<- ha^it$B^6fe^^aibBiff 

#>xm^Mift$in 2Mt->a>-bL/^* 1 4li, 

^>7.<i^smgp 1 1 &&mLrc?>xm^tre>mE.<D 
/\- nftfiPifi[«i*j*ttr*/<- h»^ifffittaj#e^« 

m-\ 2M : E-i ^3>ti/^$ i 4»cj:-3Tttai7rnrc 

a°- hIMMi?Blcg-3^TffiDjgpi 6<D^K^*iJjai-r^ 
[0 0 2 2] P*u> hgS1 0 a li, ±atc7) < fc3^gfig 

*«WitCfiL*T» ^>Xfi#§^igI51 K ^>X«^» 
*/rSP1 2, >3>-feU-?^ 1 4, ^E— >a>P>h 
Q-7 15 &lftglb8l 1 6 ^I«J y a T 6 tltcmiVZfi => 
fc»0>8#e«lJ8U ^>X/\-hj*^gpi 3, 
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=r- S"^-A1 7 S «&i2ISgB1 9, -feVtgl^O&U-' 

So n*fy h^S1 0 al*» C CQ J: -5 lc2>XM°- h CD 

Off) TSCliTv /<-Hc«ijy^T6n/ciB)f^1tfS 
tc»-3<»f**» ^1fS6lcttJto*nT<S#J*.ti\ M 

LT. iT©Q#'> h£IE#M I D I H<7)*i Bb«-5f K[5l 
So J-XT. PtfW h^Bl 0 a CD&gpcDPftffltco^Tltt 

[0023] ^>7ft^g«gi5i Mi. ?yx<m*%: 
m*'noo mzix. ? >xm ^gfggu i 1 w\ ffecom-st 

1 1 iz£v&mznrc?>xmm,t. ?>xGQ#im 
1 2icA^j*ti*o ^>xm^mm 1 t\o^ 

[0024] * :/Xfl»»#rffl 1 2 ?>*m^<DM 
#r£fr-5o ^VXfg^li, &cD£?U:tit^;h.T^S„ 
[0 0 2 5] ^>XfI^lCli, ftftOBMHWH! («* 

ic^mfbi-nTAoTcSo -r^^-e, nu^ (a) ic 

1. /\-H2, M-K3. • • • t^tlTv ffi»^-+> 
*Jl>3£<8j*LTl>%. $/cs &/\°- Mcoi^TCDlMlElf 
$8lcol>T«, 02tf (B) (CctIM^IC Mal£/\°-h 

SUfTRTSgP h fISUlf $Blc J; o T«fi8*n 
fl^TS/c4&CDtf$S-?a5t)s H?TPl#|P#'y MlSUttSB 

BSiSrSo 

[0 0 2 6] ^>7.fl^»Wg|51 2li, CCDJc-pfc&K 

ics^ic&tc (sEtM*?ai(ii) rs 0 yv^«*iwwaJi 

[0 0 2 7] >3>-feU-?$r 1 4(;j\ AAJtlf:?' 
>X«#£Slf8£+lT^Sx-£lCcfc^T#3iLT\ * 

mit. ^vxfi^offiiiscot— >3> ttisft^esB 
cot— >3>ms8 (tiMj-rst-i j/a>wffl) sa«r 

S<fc-5lc£So t-v-3 V-fcU-J^ 1 41*. / -C— h 



hn-7 1 5tcJ2i£ 0 

[0 0 2 8] CdT% ^>X^^Sf Sfc46<Oa^ 

I*. i->3>tU^^1 4CD/\°— hUi>'X^lCj>^T 
IBSlJrftS. ^>7./<-h^SP1 3KJ:SM 0 -hx- 

* oimmci^-zim-cmm* s» 

[0 0 2 9] =E— >3>3>hP— ^ 1 5T1*. V 

[0030] =e--. >3>mmt. mmm<Du 
S3iic«fcoT!By$3-*iTi^o m*.i& rmtt±iz± 

tiT^S„ 7*" Sic. ^tDJ:-5*i!ifta^*. aWKfFco 

z<D£o terns, idf^a^, rjgst/j^^oiftiti* 

[0031] ccoJ:3lc s ^E— >3>1ffg(i, ^<cop 

vie. £Vf&m6<3l3:mmiiLTm>&-£tlT3SV. E-v- 
3>3>f-P-7l 5tt, CCDJte&t-S/sVlffB^ 

[0 0 3 2] Sg©g|J1 6«. Otfy hgLW-ZmWlZitZ 
IgiftgPI «y^.l# s «UfOD|Elli 

g|516i, I62. I63, • • 1 6 m frS#lfi£i- 
tXT^S„ ^ibgpi 61, 16 2. 1 6 3, • 

• •. 1 emtiE— 5HC<fcoTffia*nSffiK)gp**T^ 

«i?nTi^s^ic«, mmmt. (m) . ^ 

(BP) . fe^ (856) ^T-^S. 
[0033] =e— • ^avnvhn— ^1 5»*. ffii6#|g 
1 6 ^4S«£-T S^iftgP 1 6 i . 162, 163, •• 

•. 1 6 m ^$ijap-rs. mutts : e— >3>ifa*\ m 

n>hP-^1 5t*. ICJ46±lc±lf5WWi*n 
S * -5 (c v JKS^SEffij-T SgBKjgBfcigESiJ^-r So 
[0 0 3 4] «J3c<DP#-y h^B^tl^tUCO 
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[0035] -?-lt\ hSimtn^mzts^ 

[0 0 3 6] «±6\ ■SfVX^lcS^TJia-r^/^ 
5*8fi£gp#ico^TittB.rc 5 &£o ^iczcdj^icSp*' 

[0 0 3 7] -fe>-ygB2 01*. ^-gPSlScDtS$BcDfilt±J^ 
^•gPlffa^aj^tirnT^^c -fc>+tg|52 01*. #J?t 
I*. Jg»tf>{1-#-t!>+r2 0 i , 2 0 2 . 2 0 3, 

2 0 p #S*8fiB;rftTi^ o Mill*'. $*W-fc>+r 
l*. a#y r-SE 1 0 a (DtmZffif$?% CCD (Char 
ge Coupled Device) . VuW3(D$e.%t%nmT zrc&tXD 
SeSt-b>-9- PSD) , P#y hfiBI OaCD 

-trvygB2 oic<j:-DTi$ai?nfdi^ix xummuam 
g&i 9icaj7]*ti^. 

[0 0 3 8] WftBMOaffil 91*. -b>+tg»2 0^6 
O^mii^tcS^Ts SBtf)P#-y h8Sl 0 a<DM 

[0 0 3 9] MOatf? h^StClffl-r*1f$Bi: 

^icmrsma^fsti*. siMsisisaisgin 9t*. 
xan 7<7>^-ap^7 :: --5'^:-xi 7 i icsmf-Sc $ 

7c. SaSgP 1 91*. Sffl(D«>HSG)1f$BS®« 

fmrntLTn-smmT— 1 ^ izmmr^ 

[0 0 4 0] =r— S^-Xgfll 7(*. ±JzE(D51-g|JSlfi7 : 
7 1 Rtfttti^-^-X 1 7 2^<fcoT 
ffijjgtftlTV*. ttli^— X 1 7 2lCl^ n<Kv 

h^isi oag#©tt*$. >iiE*s^ mfmm%mcn 

©ttttiti*. h^H<Dtt««^-T DIET'S S 0 ft 

f*WKl*. »aaE^^*Ballf<7)pI©)g|3^C•^t^T<7)l5[^751t?S^ 

<!:(*. £B©i&ftf£aEKO^T©1f?E7&3o 
[004 1] $f>X/\*- h;*£gin 31*. COTJ: 3^7= 



-*"<-x»i 7icsa*t\T^st»^ics-5i^T, -sf 

SB<d?>xm°- h^fte©p#y hgS©^>^\- h 
T^-^-XgM 7Kg«*ttTU£ti?BU:e-3^ 

T;*STSo 

[0 0 4 2] *^t*. hgglCfc^t&f! 
$M^S?£Btt<tLTi>y, -CDP#-> h^g^X 
(T&to-S'J-?") <h£*U *<D{fe03P#<;/ h^H 
tfX U-7 <»: fn§ C t*mmt LTl^. 

[0043] y-jr^&ftfeUdlCldU D,f7hg§1 
0 a icfcUTfteCDP/Ify r-l£BCD#>X/\°- h«D>*^«- 
U £fc. X b-^* t^n/cJi^-lct*. n#7h8Il 

o a i*, «j — jf <d p # •> h ejtmsftr < s#j y 

/f-h*»JE (ISIS) LTfcy, #>X/\°- h>*5£g|n 
3t*. CCD^d&SaS^T^o 

[0044] $t-r. y— sfstfxu-xicia^<, £ 

TCDP*'* h£mt*£<Z)#>X/\'-hi*£g|n 31CJ: 

y, 4f>x«*i»w»i 2ic£vmc?>xm^icm-? 

^Z. SBA^^Rl^^/x-KOlf^tfT^So 

[0 0 4 5] *61C, O#'yhgai0atfU-^T-$ 
2>il£ia*, ^>XM°-h>*£g|51 31*. tt©D#y h 

So LT. ^>XM 0 -h-^gpi 31*. f&Outfy h 
^^(D^^XM^-hlCO^Tl*. ffl^yC-hlff^tLT 

mm (fflz.ig. wgsl ?n-F*txM -TSo 

^•>X/\°-h;^g|J1 31*. §B©^>X/\-hlco^ 
Tl*. ^COj^L/cgBO^VXM-h^t— >3>-fe 
U?* 1 4<0/\°-hUv'X'5'tCg^-rS„ 
[0 0 4 6] CCT% a«g|52 1{*, ^SPiBiStWiafi 
*?r?BP»T»ys C©jl<lgP2 1 £rt-LT, ^SP^ig 
iLTB«Jh5«6C!)a#y h^B (S2(DP*'-y 
110b) 6^6»7Prtl^/\°-h<7>1f$8^#T. CCDlf 
SES-ftgpJSSIx-S'^-X 1 7 i icSffifSo 3l^gP2 
1<tLTt*s t^t)Kt>SPC (Personal Computer) t)— 

i^m^m^tcmsmm^stt lt*> *:t\ 

[0 04 7] 75:^> ±a5Lfc<fe5lC. ^gfJS^-^^ 

-x i 7 i (csm^+isfteop#y h mmcmr -sit $b 

-^Ut. tt«alu^l*l!l^73) t*-fe>+rg152 0 
«^LT»TL^A\ cntc|®^nS i t,a>T'(*35:<. 
Cl©J;3'ctia^lg|5 2 1 €-«fflLTffe<DP#-> hggiD) 
R3Tii<f ^tTd d tic £ y^fT, cnicj: y?5fc1S« 

fBOndfy r-gaicBa-rS^lgiLT, ngPBiii^ 
-^^s-X 1 7 t ic^S-TSCttT^So —75, Ptf' 
■> ^11 0 a^XU-X'TfcSti^lCt*, ^>X/\°- 
r-j&tSUI 31*. fSOPilt'y h^B (y— Jf(OP^-y h 
8B) l^75TBg/\°-h^iM«LT, ^-ntc^fSLTjS 
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[0048] CO«fe-5lC^'>7./\°- h;&£gP1 3tt, □ 

[0049] D#7hssi o aicn^m^r^ 

ts.i \'- h ©If IfiWtoS-^ Qt:7hgI10atfiJ- 
T'i&^ii^lCfT^fteOPtfV h=gefr6&<f 3-ltT< £ 

(ffla/\-Mtffi) ^©^micpiN 

[0 0 5 0] ±SE<D : E— >3>-feL^* 1 4li, ca># 
>XK- h>*Sg&1 3 lcJ;^T;^*n/j:/\'- h bv>X 
2lCSIil7!rtlfc/\'- HCOI^T^ ^'VXf^frbiCt 

H) lcJ:-3T>*S*ti/c t bCDTS-5c CCDiB— >3 >-fc 

tfflB^^— >3>l]>hP- ; 7 1 5lc&£ 0 
[005 1] ZTc. atfv h^m. 1 0 a li!£#J*$ti3g|5 1 

s^fii^T^*, isffij^atjgp i 8its i-gn o 

hn-?1 5«. ^J^tHSUI SA^WlgOMtblC^i) 
K£ffiI!)#IS 1 6 icthft LTs ^VX^- Kfr 6*5 
O a W\ ISSJffiilSroBjfEfc, <Dl35IliDiW £ U tfi! 

[0 0 5 2] P#y h^Sl 0 aH\ iffi»SftflF (g^Sft 

U t61SKifttt:*5i/'Tttx n^hgli Oat*, #v 

[0 0 5 3] PJAtf, Qtf* h^Sl*. iBS8G>*-Klc 
[0 0 5 4] lyicD.t^'&SgPlC.fcoTP^y h«H1 



0 a mnfitt ftTVS. IU3(Ctt. Ptf-y hggl 0 a 

3 = 

[0 0 5 5] P<J?> hgSI OaTtt, TsTvZfSMC 
Xft^tfgflP&BM&U «^<X7 1 -y7 p S2lCj3^Tv 

m-£*irc?>xm^tfji- h i ~/\°- h nkoi^t©*. 

[0 0 5 6] P^hgnOatt, ?>X/\°- h 1 ~ 
NCD^T\ X^y^S 3lC*5UTv §SfTRm&M-h£ 
WBfT*. CdT\ P*'* hggl Oali. § B^rThE 

[0 0 5 7] ±a5L/c<fc-5lC, tt^— 1 7 2 
let*. SB^tttflStLTOP^^ 0 a @# 

*x6tf14W?B^ftecDP^'> h^tcBa-r^1f^#BgL 
T% ^>x»#rWl 2(cj:y^6n/c^>X«#lJ:oLN 
T<7)§/\- hC0®j^1f$glc^P*tlTt^l2l2^ (B) 

ic^L/ts/N- ho^TPisEp^'y haglJmai(i:sr2.^^ 

[0 0 5 8] •?- LT, H^Rl«6Ti6S/\°- iB^JIf 

•So 0>J*.fcJTs -JfVXRltE/N-hWBB^Jl*. [3, N. 
2, • • • •] <h^o/c<te%iEfJT-fe^c *LT. C 

miOS^Zit. T3j , TNj » T2j (DIHSTffi5t)H 

Ring/ \°~ h ItfBfP^ffilc <fc y , •sr>X5I|g/ \- h iBf J 
[0059] LT, P'f'yhgllOatt, Xx77 

m*?%o ?izt>-*>, taisKifp-r^pifigitcDafeSP/jt^ 

[0060] h^S 1 0 a ti, ■fte©P*'-> h^g 

*^?£LT^-5>lt^(Cl±, Xf7 7S 5lcfc^Ts g# 
co^>XRitB/N- hi35«J1ffS^il{iHP2 1 ic.tyfftcDP 
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[0061] LT» atf-y 0 ali, Xr77 

h-^S<D«iSlco^T«^ E4tt:jj*LT*>y, '&Z*Wm 
■T^o P<K-y h^EI 0ali> ^>XM°- h©3i3£»s 
Xf'v7S 71CJ>^T» ^fVX^-i S'aVJ&HfrrSo 

[0 0 6 2] £fc> XrvT'S 3 lC*J^T*ffpI«64/< 
-htfttl*&«KLfc«$lC(±, p#y h£Bl 0 a 

Tv C4>X?y7S7U:&l*Ts *-©fB8Lfc«»*.^ 

[0 0 6 3] n#vhSgni Oali, r/xt- 

a$fJ&l?S. P^hgSIOali, liflHffliltfSS 
T.v-v-fS 1 1 fc*5l/>T\ Kfr53£$J 

StfS, C©*3ft*J9J*fc&Hli:&*. 
[0 0 6 4] Xf'yT'SI 0Kfcl>7\ ?'>Xtf*r7L 
Tl^Uiltlctt, atf y hi£El 0 ali, XrvZfS 

*>X^E- K4>ttS«IS7?3. 
[0 0 6 5] CO«fc-5(C. P/f7 hglfitt, ^>^ff 

4ltli, ixEOX^'J/^S 6lCfctt£?>X/\-H*£ 

[0 0 6 6] I2|4lc^-rj:-5lc x P^hillOa 
it. 7Jr«j-fS 2 1 tcfett*ft&©n?J?y h3£Ejt>*S<7)7 
B-K*t7hS^»li:, X^-y^S 2 2lcftl*« 
fft©p«Ky h^Efr6<D:?'P- K**X l-glfcofjgij© 

SlCfcy. fftCDP/1t>> hgg mjRlCfcLNTtffillJIi!)^ 

t5SP#7 h^B) frZcoyn- K* + xhfl)»«tt 

ElOali, X^v^S 2 3 (Cjt^, §iL/cf-J5 
5 s — S"NC-X1 7tcB»"r* 0 CCT\ 7'P-K+t7 
MCfc-aTSBtfti*^— n^ v h-$£E§<0$f> 

xpI86/\- i*E9Jtff«B?ft%. 



[0 0 6 7] ^-LT, T^-^^-xtCli, §«L/c#> 

^-^-Xlct*. gflL/c^VXpJffcn- hBe?J1f$B 
tLZ. £5P*'7 hgS (P*7hg§1) frSOD? 
>Xp]#6/\-hiB5'J [3, N. l. • • •] tfiBaiS 
*u «fc» 65n#y hSl (n#9hXI2) ^SO 
f>ARTiB/<- hB9J [1, 2, N, • • •] tfiBii;*- 
*u aB*n#yh«« (n#yhil3) 

^>XRrfi6/«-KE5«i [2, n, 5, • • •] 

ft, fc^Ptf-yhgE (P$7 h^EM) &<z><D 

?>X*jm/t- KBBfJ [5, 8, 2, • • •] ^IBSIS;*- 

ft*. 

[0 0 6 8] LT, Q^hS!10alt Xfy7" 
S 2 4lcfc^T* IEiH5tf&ofca#y hgB<D£»£> 
g#£^<fcfcgEtf|OELTL^P#iy hgB©&»<h 

*tm.?z>o £{*«>□ #y h^Eo^saiu 0 

[0 0 6 9] PtfV h£B1 0 at*. C©«fc-5£*iJ8!lU: 

7S 2 5(cii^ x tto&TOntfty f>£Bfr64>l&5# 
ftl^te, XT^ys 2 1 iciK9^fSS^«Kffi(cA%. 
ddT\ m*.lf> X?7 7"S 2 4(CJJLNTv ^T©P?J? 

<bXT>VZfS 2 5 ttfT'^lZ^o Z.O£ot££ 

tlcMf&LZ. P#y h^B1 0ati\ m^CD^rtlc 

tffcl/^Snfcii^ aHfiKXry^S 2 51CJ1C-J: 

[0 0 7 0] 7f77"S25m P^hHElOa 

P^7hgI10a(i, XryT'S 2 6(cJi 

t>% ^T7 7"s 2 6J.xKa>$as(co^T«v y— sfop 

[0071] 7ry7*S2 6 Ttt» 'J-^ltOP* 
> h^B1 Oaft •Si r >Xy\"-h<D9iyfiiy;*S : &-r 

^>o ^>x/\°- hwfjyjsyttv f-^^-xi 7©i 

fi5Jni^feSP#7 h^B UU-7*«0*n#y 
E) 6 x 62Hi*nT*/c^>X5]fi6/<- KBB5ijmSfilcJ; 

7 7"S2 3 [CfiLNT*P*y HKB^SaSBi-nfcx- 

[0 0 7 2] y— S*"t*tl/cP#y hSBI 0 a I*. C 
(D^-^^-X 1 7 lzWmZfttc<5r>Xpjm/i- KiBfiJ 

^ffio^Tx sp#7 h^B«7)^>XM°- hoDiuysy* 
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E= i: F k (R) 

lc=i 

F (R) RSB<D^?*fc£Lfc«£©W 

flHBT»*. im 2S§. 3i@, • • -(ommm 

mc-O^Zlt. F (1) =10, F (2) =5, F 
(3) =2. • • •H,!:LTi5n5«t:?[Ci5:5. ■?■ L 

Tx *MiSHftE«ffi^Tt fFfiBI8»E<j<«*»cr*F k 
(R) <7)lSi§€-^a*--y hSimcSiBft^VX/'t-htl, 

[0074] U— hSHHtt* £<D£olZ?> 

x/\-h$-3!SLT, xt^7S2 7 leaser* 

70- K**X MtioTT!J16t5. LT, 'J— $f<D 
ntf'y hlSuBlis E13 IC^-T 7. ^-y^S 7lCfc^T. il 

[0 0 7 5] Xxyys 2 5lCfcl^Tlitttf .J_ 

Y-mS.) 10 at*. iJ—tto>n#y t-mVLfr&oyn- 
XhOftttttffilcAS. fLT. P<fEy H^BB, y- 

a, EmcsvrxT^^s 7 teaser* ^q-k+vt. 

[0 0 7 6] J.X±<D<fc5%ia3&tfig4loSLfcSaS# 

[0 0 7 7] HPSlcii. ^^->a>li, e*^- 
[0 0 7 8] we?*-*.?*— mc», m 

SELfcM I D I fi^li, CWJ:^^^^-^^*-^ 
^S(*. CKDJrdlc^^'-^D 1 n lCttftn<!rtlTV% 

^ts^T^vx^E— >3 >^n^-r^„ 

[0079] ^-LT» SP^'y h^SIt C<D«fc5£© 



[0 0 7 3] 
[»1 ] 

... (i) 

♦SffljfglfiD 2 nKI^S8LT^-->3 >1f$BlC»-3^Tig 
[0 0 8 0] ±j£Lfc<):3&m7 r — ?lc^Jjp;t 

nri^fKjit is (midi fi#n) mcttrSiNTfiif^ 

■r^ft'tilC-P^Ttix $$1*2 7 2 5 5 2 8^t LTH/T? 

[008 1] W±WJ:etc. *5t^Mffl*nfca*'> 

crcWrftzmtRTZz: emefcy, 

£ y tSH £©*gUc© p # y hggtc J: 3 x > * 
[0 0 8 2] £/c> *®«*felUW*«««>1Mn 

[0 0 8 3] $/c, -yvxt-v-aVW, {£ffl#«««S5 
[0 0 8 4] ±)S©Slfi6wm«8T«x —mffliO) 

y, ngWHWico^TtftetDm^is-n^j: ?safr> 

[0 0 8 5] n*y hgBlcjjtNTliv StSfiE 

[0 0 8 6] Sfc. ±3B©j8MO»«TKWLrcJ:3 
ic, y— jf (a£LM*"7X^— ) ©D#y haijS%/{- 
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y-#£>*;rf£#;£i:LT«\ 'J — 

'j-'srmwmir— so «^nfnc9P*7 h$£S3#<s3ft 

LTfcy ^-^^-XiLTiBts^lSlclEtt 

•s» < 5 vytcfc y ffiffl^ecD-f >^5^->a ^ 

ffl#lc«fc-3 TH«PP^ti/c £ i: £«StB L fc a * •> h SiiS 
* y - ^icgt £ <fc 5 T$ *. 

[0 0 8 7] ±iZEcDII)56CDJfJ!lST^ tSSIStfrfl^ 

< x ffeosQJi^tu y a**tts(c-r s c £ *>t$ 
^^n^-r «sas«-»j y &9>&mt ? % z. «t t t-$ 

5C<kU:j:y» ttHHrftJ: y <£» ttlllLfcftJU&feftui 

S^?*.* -plc-T^d 
[0 0 8 8] £fc> iidiroilSScD^fgT^Lrccfcd^ 

[0 0 8 9] WTIC mUBtadC'V h«E (E3S 

[0090] 86%iSn^'> h^St*. H6lc^-r«fc5 
tc, r^j H©i!i«!B*<iL/cmtt0l^f*-S^'v Ha 
hiftl^ UttgUa^y h 1 0 2 0fii}^iE^tc^n 
-?*nS31gP3.-'> h 1 0 3 A, 103B, 10 3C. 10 
3 Dtfmfc-ZlxZtmz^ BBttSBa-'y h 1 0 2<Dn5i£ 

SPS^JaBgpic^-n^tiBSgpa-'y t- i o 4jkzfmm& 

[009 1] IWSiry h 1 0 2iai, U7tC^-TJ: 
CPU (Central ProcessingUnit) 110, DR 
AM (Dynamic Random Access Memory) 1 1 1, 
•>iROM (Read Only Memory) 112, PC (Person 
al Computer) tj— KO$— ~7 x— XEISS 1 1 3Stf 
fi^iaSElSSl 1 4jbWPM"X1 1 SfcrtLTtlEJcffi 
^n^d <hlc<fc tJ^fiK^nfcn > r-n-;Ug|?i i 6 

t. cnmynmutfy hsiffii o ocDD!i^)M<h LTtD/s; 



h i o 2icti, mmmatfv h^Bi o 04>fi$-PHi$ 

j£-fe>+M 1 9^<t:t,iK$A*nT^-5. 

[0 0 9 2] */cs BigBa-'y h 1 0 4(Ct* s ft&<Dtt 
;fl£iHtrr£/cA&CDCCD (ChargeCoupled Device) * 
^71 2 0ts r»T'5j ■¥> rpp<j ti^ 

Stt^;liJ^-r^/c46©Sgg|-b>-9-1 2 2t, fl-SPW*^ 
■r^/c»CD^-f ^Q*>1 23L PlSISIICDg^as 
73-r^/c46(DXt: 0 -* 1 24t, K^P^y h£S1 
0 0£0 Tgj IC+B^-T^LED (Light Emitting Diod 
e) (EjjHrT) <t%t"*^n^nmS<SatCiBS^tV 

[0 0 9 3] SP8PJ.-y hi 0 3A~1 0 3 

DCDmBZMV&mffllL-v H03A~103DSO-' 
IBflcgpa- y r- 1 0 2<D&3$£BI5#x HSSPJ-^-y h 1 0 
4J6lfflf*gpa-y h 1 0 2(DJS!ieaJ». Mt/ICJKSBP 
any h 1 0 5<Dfcm-\ 0 5 A©51^g|J»^:«i:'lCl*-?-tL 
?'ngftgii!^7^f2l-^ 1 2 5 i ~1 2 5 n R 
U-^Vv'a^-f 1 2 6 i ~1 2 6 ntfKR&hTV 
^>o ffil^tf. 7 7 '5'f 1 iLX— Si 1 2 5 i ~1 2 5 nl*^- 
^^--Si^gfigtLTSLT^So +>— m=E— SHOW®) 
IC J: y, BJgpzL- M03A~103 D««$ijffl)5-+i 

[0 0 9 4] ^LT. d*l6ftj$l£-trV+M 1 8, JJDil 
^-tr>-y-1 1 9, * y^-b>"tr1 2 1 » SEgt-fe>tr1 2 
2, 7<^P-tV1 2 3, Xtf-*1 2 4Rt>=&7K5 1 > 
->3^-^ 1 2 6 i ~1 2 6 n 6if<DSl-t!>tMyiC 
L E D&yS?^^^! — 1 2 5 1 ~12 5 n ttv 
^n^nWJS'TS/X^l 2 7 1 ~1 2 7 n S^LT3> 

cd*^7 i 2 oa»/^yfy 1 1 7ii, ^-n^tx^ 
toiimssi 1 4tiMi*nTt^. 

[0 0 9 5] «#S0SIh1K1 I 4«, ±a?(OS-t>+t^ 
LTD RAMI 1 1 fi<0pfifeiiLmcm%.te1l?i?Zo $fc 

ii^saniHisg 1 i 4«, cntttic/^-y^y 1 1 7*5 
muzz tiz>/ 5^ y mmzm-rj ^ y sa^-* *m 

*3Xyii*» Ctt^DRAMI 1 1 F«3<DmStliMlCJte$A 
[0096] dCDJ:5tCLTDR AM 1 1 1 (C^^tl 
'JfSIf- S^i, Cfl)tCPU1 1 Ot^COift^P/K 

•> hSBi ooois^y^^aBRtcfijffl^n*. 

[0 0 9 7] H^±CPU 1 1 Ote, Sft*toSiP#'y r-^ 
Bl 0 Oom^JSAi-ti/cttJWBt, S@f*aJa--> h 1 

'J*-K1 28Xli77'y>2ROM1 1 2KteSitt*ft 
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1 3«^LTXtii»gK^aiL, Ctl^rD RAMI 1 1 

[0 0 9 8] CPUIIOli. 305^±a!cD<fe3 

lcm^mm\E}5& 1 1 4 <fc »J D R A M 1 1 1 iCjlM^^SS^t*- 

[0 0 9 9] CPU1 1 Oti, dCQWKi^S 

tf D RAMI 1 1 iCtetoLt£®\W7u? ; 7l±lcm-3l->T 

g57^f2l-i? 1 2 5 1 ~1 2 5 n^SEffi^tt^c: 
tlCcfcy* h i 0 4^±T£*lcJS6-a:/t 

»A KSSBa- h 1 0 5 1 0 5 A£U)>bM±/c 

•A SBPgpa- M 0 3 A~ 1 0 3 D%mW}&±Z& 

[0 10 0] ffc> C©P£C P U 1 1 014, #gia5u: 

[0 10 1] C<7)<fc-5lClj!fi!B^p^-y h^gll 0 01C& 

ill* 6H+{C/S CT g<*W WtI!] U#£ J: -? tc&^ftTV 
* 0 c<D<fc-5lc. tfy h£IEi ooii, 3$g(D 

♦Sfig^^LTJjy. ±aLfc«t5ttiS5iiaHif^<o 

[0 10 2] 3fc(CAIBJan#y hSSBlc-p^TK^f 
08X^09^1*, AfflMntfy h£iffl.2 0 OCDM 

fc, 01 OtCtt, CWASSn-fv h-^a3 2 OOtfsfig 

[0 10 3] Ell OJC^-T^^IC AFi53MP#'-> h&jBS 
2 o 0(4, 2*£DU$&gfl<taifgP2 o 1 *acr±Ki:» mh 

[0 1 0 4] aSgP2 0 1 «3»rrSSKI»Hi» MISKfia 
-$S2 0 2t, #B8«itf'y^«2 0 3t» M R9 &75 □ — ; U 
W2 0 4t^5 3eB&JS«WLTl>*. 

[0105] §ffi5S5«. wmwe-y ^$4 2 0 8 

<t. MKS5P-;H42 0 9 ±S553-ffi2 1 0 <b, JW 

B§S5tr->^i42 i 1 BuS5a-ifi2 i 2t, ^nwm 

fcTy*»&2 1 3i> #ttBEIfi!ia-/l/«i2 1 4i, ^g(5 2 

1 5<tT«j/S3rn*o *W2 1 si*, rnmci^ 

2 1 5<DB6m*AHS5!P?t?'y hS12 0 0 ai^MWP 

te-tfpg asters, Ltetf^r, =&s55gpt* 7 g a 



[0 10 6] £fc, ttf*gpi4, ttl^tf>y^$S2 0 5<t. 
t*#*P-/H*2 0 6£» Ma-lfi2 0 7i:^?3gS 

[0 10 7] $fc, TK^«tfiE-rSS^<0MlgPf4, 
6153-142 1 6<fc, JiggaiSitr'y^$42 1 7 JJ£|I8fj5P 
-/UW2 1 8t. S&m&£'y^®l2 1 9i, SMKIPtf 
•>^$42 2 0<fc, Sm^l!5P-;H42 2 1 <hv ESP 2 2 
2 £T«J8ar *B^«#^T14> 8811805 t?>y*®\ 

2 i 7 tmmma-im2 1 8©^t4, ahip<i?7 

h-^M2 0 0 <DBStmtSHiL&*mm?2,o Af*<DS§P2 2 
te§5P£lCl4£H&i5 • ^iSJg<DSJS^^A/c;fg)tf*T& 
Z>t>\ ASMP*"-y hgM2 0 0©£Jgl4-t?pgEBJt£: 
f*. L/ctfoL SlffllgI5t4 6gfflJg7^*n-So 
[0 10 8] W±£& v JS-r*tfi\ AIHHBn#y h£IE2 
OO^iLTli^ £f+T 3 + 7x 2 + 3 + 6X2 = 3 
2@ffiS^WTi)C:<t:lC^:5o ffiU X>"?-7 : 'r>y 

> h is] ^ (d Arsm p # •> h gg 2 o o tf&r l t, 3 2 g 

[0 10 9] ±a«L/c4:d^AF^SP#-y hi|g2 0 0 
HJ«lCjfi<«*-t+^c: ,»:. 2S^T<tL>5^SS^#tC 

[0 1 1 0] 11 1 Kl4s AfflMPd?*y K^g2 0 0cD 

3(C AF^Mp#-> h^S2 0 0t4. LhOe9tt««K 
L/cS<i*Sa--y K2 3 0, 2 4 0, 250R/L, 2 

6 o R/L<t, ^«to.--y vm<ow,mm^nwr^> 
Tz&b<»mm , ®m*'<7 : i&m3.-v h 2 8 o <tT«i^*ti 

^5 MSU RSt?L©#^l4. feStf^ODS^^-rS 

[0 1 1 1 ] AHlSP^y hilS2 0 0^i^:(D^fim4^ 
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a~ yh28 0l4> CPU (Central Processing Uni 

t) j p* : Evm<D-£.mm&z\ytf-*y\> (e=<l& 
t^) 7»«uaa-.ti***uww2 8 1 <tv b^isik^af^^ 

□ rS12 0 OOTStSfiES^t©^— K 
<5tf§^73Y>'?-7i-X (^-TtltU^Cg:^) 

[0 112] C©«|ffll3.= y h 2 8 OOtSEHfifamiC 
Pfi£jn4"l\ 0 1 1 TH4<*f*g|Ja- y h 2 4 0 ICJSS 
S*lTl/»3tf» B8l=y h2 3 0lCjt«LT i t«tt\ 

5Bi"»s Araaan5j?y h^g2o 09uc®m3.- v h 2 

8 0^ge<lLT, AfflSlntf-y h^g2 0 005«Sf*^t4 
[0 1 1 3] El OlCjjkLtcAfBimntfy hgg2 0 0 

-?icj:^Tsiii*n^o asgjiL-y h 2 3 0 
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(Cti\ MraS5a-f42 0 2. miJ3Si5e-y^2 0 3, MIS 
S5P-;Uffi2 0 4(D&*i%:W8.?%-§MW3-$to7<7 
H-^A2> m^S5tfy ; ? 1 $fi7'-5'^a.X-^ A 3, ® 

[0 1 14] fls^gpnx h 2 4 OlCli, fl&fc? 

•y*$di2 0 5. i*:$ta-;Hft2 o 6, i*$$a-f42 0 7 

SfP-;U$a7'-?? i a.X-<$»A6s M3-i7ffal 
-' S» A 7 ^B3I9? tlT^-Sc 

[0 115] $/c, BSgpzix-y h2 5 OR/Lti, ±88 
=L~y 1-2 5 1 R/L <tv MKfiSa--y h2 52 R/L 

<t, Mffiaa.x.'y h 2 5 3 R/ncmftit-zn%t)\ mm 

S5tf ^$48. MBaii5P-/HE62 0 9. ±ia-»2 1 

o, mmm^-y^2 i k i 2, # 

MKS5tr-y5 1 $*2 1 3, #»Hfiisn-/Hi*2 1 4<D&4 

ail-r*MBaS5tr->^lft7'-7^aX-^A 8 > WMfiSa 
-JH7^f2l-$iA9, ±13-i7^fil-^ 
A 10- MmWi^y^T'^f-n.JL-'Si A i i, MK)fil5 
P-;l/*17^fil-^Ai 2- #MK)6i5t:"-y^lft7'^ 
?H-*Ai 3, #MK]fii5a-/U$47">^ax— ? A 

1 4#BE{i;*'ttTl>.5o 

[0 116] $/c. PgpZLXy I-260 R/Lli, AJjl 
gPZLX-y H261 R/Li. K^-X-y h26 2 R/L 

fllgPaxy h 2 6 3 R/Lldffl$Mb3r*l3#, SStm 
S53-$fi2 1 6, flSKIii5e^ ; 3 1 f42 1 7. l!2IHSilP-/l/ 
$fi2 1 8, JgHBISfcr-y^f^ 1 9. S'BiSlS!iStf^9 L ift2 

2 Ov js"sms5p-;nft 2 2 i (D^^^mmt^mB 

X— £ A i 7, B5B5S5P-^Hft7 7 -7^a.x-^ A 1 8- 
§SH0S5eu/?HJA7''?^-LX-" £ A 1 9, m.^Mffi'dv 
laT^^al— >A2 0- £Mffi]S?5P-/HlS7"7^aX 
— £ A 2 1 tfBBtS* tlTl^o 
[0 117] HHPlLX-y r-2 3 0. tt??gP3.X';/ I- 2 4 

0. Bagpztx-;/ h250, SPgpax-y h 6 O^ii'CD^ 
mUJi-V hSlts 7 , ^^aX--?|gi!)$«g|5t7)ay^JSP 
gP2 2 3 5, 2 4 5, 2 5 5. 2 6 5 tfBBtgS? ftTl^ 

?61C, &PgP2 6 0R, LWS/gtf^LfcfrS 
6 N; £«{HT*Jgife58iS-fc>-y-2 9 1 &tf2 9 2^gf 
Stttic, te^gpaxy (- 2 4 ortlcii. sS^fclti'J 
?%mmiz>V2 9 3^^MLTl^ 0 
[0 118] ffitti5tig-b>+f 2 9 1 M2 9 21*. 

fc^TW^tl^o S/c. 2 9 3(i. fl* 

[0 119] ^ifi{Siig-t>-y-2 9 1 St>'2 9 2(DtHt>iC 



[0 12 0] ±$|{BlgP2 8 0ttt S-tT>+t2 9 1 ~2 9 

3 roaiTjicfSs: LT»a«^^'r^- ~ ^icaiE-r-s 

CttfT*?«„ .fc'JjIttftKli. IU{SiJfcpgP2 3 5, 2 4 
5 , 2 5 5. 26 5 CDS* lc*t LTSg/SW&S'JiSlS-fT 
l\ AP^SSP^v r-^H2 0 0(Z>±&. ffc$*. StfTte 

[0121] AilP*7 h^S2 0 0CD8K*:±T'©£ 
JESPjISk ZMP (ZeroMoment Point) $ft 

51. ttStilHu ±J9*aDfc lggPiS5-^:ii;&i6^r*<t:<!: 

tic cn6c7)is^rtg!ic^ofc®j^fi[^-r^,p^> 

K^JB»gl52 3 5, 2 4 5, 2 5 5. 2 6 5(C&jH 
fS. ■?■ LT> S-f7CDiiJ$iJffl)g152 3 5, 2 4 5, • • • 

£$'J^gP2 8 1 #SOgfi=l?> K£fg*RL 
T, &7<7*n.3l-<5iA2. A 3 • • -??{C*fLTffi& 

»JWS^*a*-T*. Cu?f? rzMPj tii, 
t'CD/SSTJlCcfc^^-^ > h^-t*'p<i:%sj*E±c7),^(D 
ZtT&V. TZMPHiilj mtfAP^SJ 

□ t;7hgS2 0 0 cD^TS»f^P^*(C ZMP X^iii < $fi 

[0 12 2] #^B$tCl* s S73i:^Tjli!llCfl£oT^L; 

pa? moja±aE^«^-t7)rt<nc t^.y ^si^p 
-vuw^E-yvhjbMfptfc*^ rzMP 

(Zero Moment Point) j A^ttf 

[0 12 3] N^lb b<D=£m&fc%m j P&fim 

^^^#fSL^l^^:^DflJ^fe*o *fc. ZMP^ 
SeSJSfJS'MIEfrSCiti, 73TH*^:<$lijI^ili!)4iJ 

m&njmvkwmgZo zMP©«Mtiii:zMP 

Miomir Vukobratovicg "LEGGED LOCOMOTION ROBOT 

s" (mm-$mm mnatfv r-<tAi©sj (aw 

[0 12 4] — flglcti. 4S#ffJ;tJtta-vy<K 

coyote =S#i7© p h <Dl5t>\ mfoiiLn&M < , 

^SS®«{^c7)^btCft£5^^S!j(DP«gS«, ZS 
*?TP#y (-icfc^Tiy^tSSii^S. 

[0 12 5] Ji(±OJ:5tC, AlBa^y K^g2 0 0 
l*. S-^<75aU§U?aigP2 3 5, 2 4 5, • • • Wb\ 
tiilgP2 8 1 ^ea>SA3?>K«ffHRLT« 
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x— s*a 2 . a 3 , • • • ictiLzmmmmm^tat} 

F^Sn^-y H3IB2 0 0W\ StLMl-^itSi: 
S2 0 01*. J4S«)4S^^LT*>Us smc* ±a?L 

LT4>I»§!Jptf'y h^Sl 0 OlcfafflLtzmttZlbm, 
[0 126] 

^is# Lfc*a<b«f^iffffl^6 s aw/ \°- h ij^n 
^fitttb^iftA^ttai Lfc/\- hKfiFiisatcfi^t^Tffiiiiffl 

mitwiitm m*&mm&ic <k y gfg u smmmsm 
«ttf&H»# mc ct y wr ^ c <b tfTt* c mc «t 

[0 12 7] $fc, *$gfElCG6-5P/1?y h^SOlb^itiJ 
hKllcJ:>) t LTtSR 

<d/ \- h nfmfii ^ e * s »af biMf ura ^ § 
«r«t» ssflixaicTsefli Ln:»af bUMmn^e □ 

fHWBttwiB£» /^-Mftf^wfflttaiaicTtttoL 

IHtt«iJ»T*i^lWWlgi«*r*C£ic<J:y, £ 
ffifbKjfEtS*B<DF*gcDgB<D/\ 0 - MM^ffi?BtCiBr3t'»TSB 

[0 12 8] *«WlCfiJ«^py5A»i» iffi«# 

ffifbfftmi&fr e seo/ \- h mrm w^mta? -5/ \°- 

HftflMi$BSllijX;g<!:. /\°- hS&flsWJBtotfjXStCTi* 

& y , c <d <t 3 & zfn u \z & y hke* w»r ^ p * 

•V h^Ett. *fi<bl!lf^1ffB<7)|*l<7)gEro/\-hffli^1f 
IBli:Sr3X>TIEi!ig|5**roSgift^3i'J?4P LI, EM^fcasi;* 

[0129] *mn\z&%vmwmz. mmm& 



sgflrrssflxa^ §ftxetcT§fiL/c#s<ba 

UBBttUiets /<- hl!ifN1SI8ttaiXSlCT«it±S L/c 

{W#xiS t =£ p # -y h ^sicn?T7*-es -fuy^u® 
ibb* nrs y v c © * -5 fciaii&wciaiis-n/c yp 
^^ic«fcy«if^**iJWr*n<j?y HSIBtt. £SfbK) 
fiMf ?B<Dl*ltf>eB3>/\°- hlbf^tf^ilCg^TIEBjaMyf 

[0 13 0] £/c, sMSHlCfflSatfy KgacD*JiBI-> 
x^^li, ^(7)/\°-hibff1fl8^e^:*^«<bl!)f^« 

w->xtah sg«)gmi:. ii«#e<tv jim?®^ 
^LT^m<bi*f^it?B=&§(f-rs§«^e<!:, 

l tc $>m\tm\tmw.fr e g b<d/ t- h afptt a^ 

SEi* * * iJWT * Hrft&J «t »<D P d? y h 

[0131] C<0d:5*«l**«it*Q#y h^S<7>SiJ 

LT^mibibfFtifB^sfi^eiCci: y §ft l. 

§ffi*fS««S(i L/c£S<blMtMi $fi*^S e B<0/ \°- h is 
fF1f?B£n- Hft#1f$fittas#aic,i:yttaJU /\°- h 
EifFlt ?BttiU?©6' t ttaj U/c/N- hiftftt»$filcS^T 
SEiE)gP«cDSEift^I»^J^®lcj:y$y^r*c:«i:)t) , :z 5 
?i>, £imcd:y, P*;-yf>gHli. ^S^b»^$BW 

imsscofni^^iJiB^] 

[HI ] *£fHlzft«a;j$y h^S©ffilSB^^T-r 
S/cto^IfiE^r 7'P •> ^@?S5. 
CI212] tBPi!)fpro/ca6(D#P<K-y K^gACSffr^^ 

?Z%T(D—mcD&mx.m*u ; i?7a- : ? J r- hT*& 
[04] i3(D7P-ft- MC*5it*-Sf>XM°- hi* 

[0 7] BftlQiKy h^BOrtaJlHlKflifiKII^-r^ 
[08] 6 L fc AF^S P # v h ^S(DtgJ^^ 

[0 9] «^6WaaLfcAIB!Ha#y h^S<35«i^ 
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(54) ROBOT DEVICE, AND OPERATION CONTROL METHOD, CONTROL 
SYSTEM, PROGRAM AND RECORDING MEDIUM FOR THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a robot device capable of 
cooperatively act in response to the condition in the case of using several 
robot devices. 

SOLUTION: This robot device 10a is provided with a dance signal receiver 
unit 11 for receiving the dance signal as the multiple operation information 
formed of several part operation signals through a communication unit 21, a 
dance signal analyzing unit 12 and a motion selector 14 for extracting the 



one's part operation information from the dance signal received by the dance 
signal receiver unit 1 1 , and a motion controller 1 5 for controlling the drive of a 
driving unit 16 on the basis of the part operation information extracted by the 
dance signal analyzing unit 12 and the motion selector 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The robot equipment which carries out [ having a driving member, 
means of communications, a receiving means receive the multiplexing 
performance information which consists of two or more PERT performance 
information through the above-mentioned means of communications, a PERT 



performance-information extract means extract the PERT performance 
information of self from the above-mentioned multiplexing performance 
information which the above-mentioned receiving means received, and a 
motion-control means control actuation of the above-mentioned driving 
member based on the PERT performance information which the above- 
mentioned PERT performance-information extract means extracted, and ] as 
the description. 

[Claim 2] It is robot equipment according to claim 1 characterized by for the 
PERT performance information which constitutes the above-mentioned 
multiplexing performance information being described by abstract expression 
of operation whose actuation is enabled in two or more kinds of robot 
equipments, and for the above-mentioned motion-control means translating 
the above-mentioned PERT performance information, acquiring a control 
signal, and controlling actuation of the above-mentioned driving member 
based on this control signal. 

[Claim 3] the above — the robot equipment according to claim 2 characterized 
by the abstract expression of operation being expressed by the focus of the 
object actuation. 

[Claim 4] Based on the decision of charge of the PERT have a decision 
means assigned to PERT to determine PERT's charge, and according [ the 
above-mentioned PERT performance information extract means ] to the 
above-mentioned decision means assigned to PERT, it is robot equipment 
according to claim 1 characterized by extracting the PERT performance 
information of self from the above-mentioned multiplexing performance 
information. 

[Claim 5] The above-mentioned decision means assigned to PERT is robot 
equipment according to claim 4 characterized by determining self PERT's 
charge based on the decision information assigned to PERT transmitted from 
other robot equipments through the above-mentioned means of 
communications. 

[Claim 6] With reference to the robot equipment related information about 
robot equipment, the PERT performance information which can perform self in 
the above-mentioned multiplexing performance information which the above- 



mentioned receiving means received is equipped with a PERT information 
creation means which can be performed to create the PERT information 
which shows the information which attached priority and which can be 
performed. The above-mentioned PERT information which can be performed 
is transmitted to other robot equipments through the above-mentioned means 
of communications. The above-mentioned decision means assigned to PERT 
Robot equipment according to claim 5 characterized by receiving the above- 
mentioned decision information assigned to PERT returned from robot 
equipment besides the above corresponding to the above-mentioned PERT 
information which can be performed through the above-mentioned means of 
communications, and determining self PERT's charge based on the above- 
mentioned decision information assigned to PERT. 

[Claim 7] Robot equipment according to claim 6 characterized by including at 
least the property information on self memorized by other information or 
storage means about robot equipment in the above-mentioned robot 
equipment related information. 

[Claim 8] Robot equipment according to claim 7 characterized by including 
self specification, capacity of operation, and engine-performance capacity in 
the above-mentioned property information at least. 

[Claim 9] The information about robot equipment besides the above is robot 
equipment according to claim 7 which is obtained by the communication link 
with other robot equipments which used the above-mentioned means of 
communications, and is characterized by including the information about the 
specification and the capacity of operation of the robot equipment in the 
information about robot equipment besides the above. 
[Claim 10] Robot equipment according to claim 7 characterized by having a 
related information detection means to detect the information about robot 
equipment besides the above from the external-environment information 
which an external information detection means to detect the information on an 
external environment, and the above-mentioned external information 
detection means detected. 

[Claim 1 1] It is robot equipment according to claim 10 which the information 
about robot equipment besides the above is equipped with the storage means 



memorized beforehand, and is characterized by for the above-mentioned 
PERT information creation means which can be performed to create the 
above-mentioned PERT information which can be performed using the 
information about the robot equipment besides the above beforehand 
memorized by the above-mentioned storage means. 

[Claim 12] The information about robot equipment besides the above is robot 
equipment according to claim 7 characterized by being the number of robot 
equipment besides the above which exists in a self perimeter. 
[Claim 13] The above-mentioned property information memorized by a 
storage means by which the property information which shows a self property 
is memorized, and the above-mentioned storage means is referred to. A 
PERT information creation means which can be performed to create the 
PERT information which shows the information which gave priority to the 
PERT performance information which can perform self in the above- 
mentioned multiplexing performance information which the above-mentioned 
receiving means received and which can be performed, Receive the above- 
mentioned PERT information on robot equipment which can be performed 
through the above-mentioned means of communications, and PERT's charge 
is determined based on this PERT information that can be performed, from 
other robot equipments — being concerned - others — Robot equipment 
according to claim 1 characterized by having a decision means assigned to 
PERT to transmit the decision information assigned to PERT determined and 
acquired to other robot equipments. 

[Claim 14] Robot equipment according to claim 13 characterized by including 
at least the self specification of robot equipment, capacity of operation, and 
engine-performance capacity besides the above at the above-mentioned 
property information. 

[Claim 15] It is robot equipment according to claim 1 which has received the 
auxiliary information added to each music data which the music information 
on 1 was divided, was multiplexed and was divided through the above- 
mentioned means of communications, and is characterized by for the above- 
mentioned motion-control means to control the actuation of the above- 
mentioned driving member based on the above-mentioned PERT 



performance information synchronizing with the above-mentioned auxiliary 
information received in the real time through the above-mentioned means of 
communications. 

[Claim 16] The above-mentioned auxiliary information is robot equipment 
according to claim 15 characterized by being the MIDI (Musical Instrument 
Digital Interface) signal added to digital audio data. 

[Claim 17] The motion-control approach of the robot equipment which carries 
out [ having the receiving process which receives the multiplexing 
performance information which consists of two or more PERT performance 
information through means of communications with robot equipment, the 
PERT performance-information extract process that the above-mentioned 
multiplexing performance information which received at the above-mentioned 
receiving process to the above-mentioned robot equipment extracts the PERT 
performance information of self, and the motion-control process which control 
actuation of the driving member of the above-mentioned robot equipment 
based on the PERT performance information which extracted at the above- 
mentioned PERT performance-information extract process and ] as the 
description. 

[Claim 18] The PERT performance information which constitutes the above- 
mentioned multiplexing performance information is the motion-control 
approach of the robot equipment according to claim 17 characterized by to be 
described by abstract expression of operation whose actuation is enabled in 
two or more kinds of robot equipments, to translate the above-mentioned 
PERT performance information at the above-mentioned motion-control 
process, to acquire a control signal, and to control actuation of the above- 
mentioned driving member based on this control signal. 
[Claim 19] the above - the motion-control approach of the robot equipment 
according to claim 18 characterized by the abstract expression of operation 
being expressed by the focus of the object actuation. 
[Claim 20] Based on the decision of charge of the PERT have the decision 
process assigned to PERT of determining PERT's charge, and according [ the 
above-mentioned PERT performance information extract process ] to the 
above-mentioned decision process assigned to PERT, it is the motion-control 



approach of the robot equipment according to claim 17 characterized by 
extracting the PERT performance information of self from the above- 
mentioned multiplexing performance information. 

[Claim 21] The motion-control approach of the robot equipment according to 
claim 20 characterized by determining self PERT's charge at the above- 
mentioned decision process assigned to PERT based on the decision 
information assigned to PERT transmitted from other robot equipments 
through means of communications. 

[Claim 22] The PERT information creation process which creates the PERT 
information which shows the information which gave priority to the PERT 
performance information which can perform self in the above-mentioned 
multiplexing performance information received at the above-mentioned 
receiving process with reference to the robot equipment related information 
about robot equipment, and which can be performed and which can be 
performed, It has the transmitting process which transmits the above- 
mentioned PERT information which was created at the above-mentioned 
PERT information creation process which can be performed, and which can 
be performed to other robot equipments through means of communications. 
At the above-mentioned decision process assigned to PERT The above- 
mentioned decision information assigned to PERT returned at the above- 
mentioned transmitting process corresponding to the above-mentioned PERT 
information which was transmitted to robot equipment besides the above, and 
which can be performed is received through means of communications. The 
motion-control approach of the robot equipment according to claim 21 
characterized by determining self PERT's charge based on the above- 
mentioned decision information assigned to PERT. 

[Claim 23] The motion-control approach of the robot equipment according to 
claim 22 characterized by including at least the property information on self 
memorized by other information or storage means about robot equipment in 
the above-mentioned robot equipment related information. 
[Claim 24] The motion-control approach of the robot equipment according to 
claim 23 characterized by including self specification, capacity of operation, 
and engine-performance capacity in the above-mentioned property 



information at least. 

[Claim 25] The informal about robot equipmen, besides the above is the 

:ZZ7T° ach of the robo ' equipmem a ~ 9 ,o -*» » i 

meantof m I™""** 1 ™ « other robo, equipments whioh used 

aTou he : ; n, r and is charac,eri2ed by inc,uding - 

abou the spec,f,ca„on and the capacity of operation of the robo. equipmen. in 
.he ,nforma.,on abou. robo, equipmen, besides the above 

ctoSfT ; 0,i0n - COn,r01 3PProach ° f »» «"»« equipment according ,o 

deec, Z ^ ha ™ 9 re ' a,ed inf0 ™ a,i °" *•«*>" process o, 

de eo,ng ,he .nforma.ion abou, robo, equipmen, besides .he above from e 

e ernat-environmen, informa.ion de.ec.ed a, ,he externa, informaUo 
de^, on of delecung (he jnforma(jon ^ ^ ex(erna| 

rctm 2 7, '° ned ex,emal infoma,ion deteclton «*>—■ 

da^ei ! 7 li0n - C °" trol a PP-ach of .he robo, equipmen. aooording .o 

H IT ^ S ' 0ra9e Pr ° CeSS ~™ ,he 

abou. robo, equ.pmen, besides the above beforehand for a storage means 

and ,s characterized b y ,o crea.e ,he PERT informa.ion which 

performed a, ,he above-men.ioned PERT informa.ion crea,ion process which 

usin9 ,he informa,ion aboul ,he robo1 aq ~< "-T 

,he above beforehand memorized by .he storage means a, ,he above- 
mentioned storage process. 

(Claim 28] The informa.ion abou, robo, equipmen, besides ,he above is ,he 
mo„on-con,ro, approach of .he robo, equipmen, according ,o Cairn 23 
ch.ac.er.ed by being the number of robo, equipmen, besides ,he above 
which exists in a self perimeter. 

2Tl7 ^ : 0,i0n - COn,r0 ' apPr0ach ° f ^ equipment acceding to 

P less wh,bh ' 2 ^ mUSiC inf ° rmali0n ° n 1 '° have «g 

process wh.ch rece.ves the auxiiiary information added to each music data 

mu piexed , was divided and , and divided .hrough means o, communions 

and to con,ro, ,he ac.ua.ion of ,he above-mentioned driving member b^d on 

<he aoove-men.ioned PERT performance informa.ion by ,he above-memioned 

mo„on-con,ro, process synchronizing with the above-mentioned auxiiia' 

tofonma.ion received in ,he rea, „me .hrough toe above-men,,oned ZZ of 



communications 

r (Musica , , nstrument Digital lnt j ce) ~:r 9 

(Claim 31] The program characterized by ,o make rcbo. equipment perform 

liT 9 :°r which receives me mumptex ^ 

n orma„on which consist, of two or more PERT performance information 
extract process of extracting the PERT performance information of self from 

extract proceT ab °— "-0 PERT performance-information 

ITkTs rol?:: eC ° rd me * m Wh ' Ch CameS ° ul ' lha < - Program which 
ma es robot equipment perform the receiving process which receives the 
muting performance information which consists of two or more pert 
performance information through means of communications the PERT 
performance-information extract process of extracting the PERT oerfo 
^formation of self from the above-mentioned multiplex perfl" 
"formation which received a, the above-mentioned receMng procesTand ,h 
mot,on-control process which control actuation nf a h ■ 
the pfrt ™ rf actuation of a driving member based on 

PERT oerf manCe inf0rmati ° n Wh ' Ch eXtra ° ted 31 the ^-mentioned 
ZpC rman — — process is recorded, and , as the 

.Claim 33] A broadcast means to broadcast the multipiexing performance 
information which consists of two or more PERT „J P erf ormance 

Hri>,in„ i. T Performance information A 

driving member, means of communication, a „„ = 

-..-a Xing performance ^o^^ZZ^ 

r • A pert perf °~ inf ~ — — .o /re 

mu,Z I " ° rma,i0n ° f ' r0m the ^ove-men.ioned 
mu„,p,ex,ng performance information which the above-mentioned receiving 



rrr comro ' svsiem ° f me r ° bot «*— — * 

hav,ng two or more robot equipments equipped wj(h , motion . con(ro| J 
te con. a tion Qf (he above . mentjoned drjving q 

PERT performance information which the above-mentioned PERT 
performance information extract means extracted 

[Claim 34, „ is the contro, system of the robot equipment according ,o Cairn 
33 charactenzed by for the PERT performance information which LtJs 
•he above-mentioned mu„ ipte xin s performance information ,o be described by 

zz ; :;r sion of opera,ion whose ac,ua,i ° n * — * - - 

*nds o robot equ,pmen,s, and for the above-mentioned mo.ion-con.ro, 
means ,o .ransiate the above-mentioned PERT performance Information to 
acqutre a contro, signal, and .o contro, actuation of the above.men«ioned' 
dnvmg member based on this conlrol signal 

STsST T ove " the con,ro1 sys,em of ,he robo ' .o 

Clatm 34 character,^ by the abstract expression of opera.ion being 
expressed by the focus of the object actualion 

(Claim 36, The robo, equipment of one is robo, equipment of a master among 
two or more above-mentioned robo, equipment, and other robo, equipment 

Z PERT^f Creali ° n mSanS WhiCh C3n be "«*"»" <° -ate 

PERT oerf WhiCh inf0rma,i0n WWCh — priority to the 

PERT performance ,nforma,ion which can perform self in the above- 

r~ Q ed m:a Ul,iPleXin9 Perf ° rmanCe ^ "» above-mentioned 

-cetvtng means rece.ved with reference to the robo. equipment related 

21'! r ° b0 ' eqUiPme "' and bS P — ■ » - a 

dec,s,on means ass.gned to PERT to determine self PERT's charge based on 

-he decision information assigned to PERT transmitted from the robo 
equ,Pmen, of the above-mentioned master through the above-mentioned 
means of commumcations. The PERT informalion creation means as the 
ro o e p of tne above . mentjoned s , ave whjch ^ 

wh,ch the robo, equipment of the above-mentioned master is the same fL 
.he rob. equipment of ,he above-mentioned slave, the above-mentioned 
PERT ,nforma„on on ,he robo. equipment of the slave concerned which can 



be performed is received through the above-mentioned means of 
communications. The charge o, the PERT of a„ robot equipments is 
defended based on the PERT information which this PERT information tha, 
can be performed, and the PERT information creation means ofZ^T 
an which can be performed. ,« has a decision means assigned to PEFtT to 

«?,rr; ion informaiion assi9ne ° ,o pert — - « 

to the robot eq u ,pment of a slave. The above-mentioned PERT ^ 
formation extract means o, the robot equipmen, JZ Z^IZ^ 
Slav „ , s based on the decision of charge of the PERT by ,he above 
mentioned decision means assigned to PERT of self The PERT n„ rf 
information of self is extracted from the above-mention^ mu^X 
perfo information . The pERT perfomance ^ P -g 

s em o r qU 'r ent " ^ ab ° V ~°^ — r The mo.ion-oon.ro 
system of .he robo. equipment according to Cairn 33 characterized by 

determining the charge of the self pert nf , h= H •• 
to PERT whi^h ,k . deCIS,on inf °™a«on assigned 

o PERT which ,he above-mentioned decision means assigned ,o PERT of 

Che 7 eX ' raC,in9 ^ PERT PSrf0r — **™*» « 1 

from ,e above-men,oned multipiexing performance informal based on the 

[Claim 37, The control system of the robo, equipment according ,o ctaim 36 

I 0 T ^ inC ' Ud ' n9 31 ' eaSt Pr ° Perty in <~ " - ~d 
by o«her information or storage means about robo, equipmen, in .he above 
mentioned robo, equipment related informal 

chlrc,eri z Id e b COm 7'; i ' Stem ° f ^ r0b °' eqUiPmen ' * <*» 37 

characterized by including self specification, capacity of operation and 

engine-performance capacity in ,e above-mentioned property infor^on a. 

Plaim 39) The information about robo, equipmen, besides .he above is the 
co fro, sysle m of the robo, equipmen, according te Cairn 38 which is ob ai ned 
by e communion „n k wi.h o.her robo, equipmen.s which used «h abl 
mentioned means of communications, and is characterized by include 
.nformation about the specification and the capacity of opera, o ol ^o o t 
e,u,pmen. in .he informa.ion about robot equipmen, bes des ,h a ve 



h IJ ^^^""o^ rob °' -O-*™* is .he oon.ro, system of 
•he robot equipment according ,o claim 38 charactered by having a Jated 
information detection means to detec, , he information abou rob Teau^, 

TZZ l: nt in.orma.ion 7 

externa, .formation detection means to detect the information on an external 
= en, and the above-mentioned externa, information 

40 22 * H T COn ' r01 SyS ' em ° f ^ r ° b0t eqUipme "« te Cairn 

PERT ,nforma„on creation means which can be performed to create the 
above-mentioned P ERT i nformalion wnjch _ bg 

,nforma„on abou, the robot equipment besides the above beforehand 
memonzed by the above-mentioned storage means 

It, 42 ' in,0rmali ° n ab ° Ul «*" p ™ n ' - above is ,he 

being , he number of robot equipment besides the above which exists in a Jf 

- p. data which the music ~ " " 

multiptexed and was divided througn the above-mentioned means of 

* <*~ by for the above-men.ione motion- 



[Detailed Description of the Invention] 
[0001] 

[Reic I of .he invention, This invention reiatos to the record medium with which 
he program and such the program for controliing actuation of the motion 
con.ro, approach of the detaiied suitahie robot equipment for coordina to n 

z r: b ; mer robo1 equi ~ and **« - 

system of robo, equipment, and such robo, equipment are recorded about the 

ZZ7: wit r hich ,he pro9ram and s - h - ~- - — 

ac,ua„on of ,he mo„on-con,ro, approach of robo, equipment and robot 

COn ' r01 """" " ^ — ' « - - e~ 

[0002] 

icZin!To °'b h ! Pr ' 0r Art) ' n reCem yearS ' ' he rob °' 

Ztd equipmem and music which ^ » ™— — , is 

1 0003, There are some which are depended on the sys.em which performs 

12 1" : mUSiCa ' inStrUmen ' * indUdi " 9 - ™- of Z 

actuator etc. ,n the con,rol unit of musical instruments such as a oiann . h 

=r a driving means as robo, equipmen, whic h 

[0004, Moreover, such a sys.em has some which were appiied to the 
performance actuation toy which performs performance actuation of a musica, 
~en,. and has some which carry ou, performance ac,ua,ion using" 
perfo mance information for piaying toe musica, ins.rument added ,o mul 
data as a performance actuation toy. Furthermore, some which perfol 
Performance actuation have two or more performance actuation toysTa 

a, r^TT for eve " pert - Here ' a midi <*— '~ 

DigilaHnterface, s,gna, eta. is mentioned as performance information on the 
mus,cal instrument added to music daia 

10005, The performance actuation toy is equipped with a means to restore to 



^ Performance information on musical ,ns,umen.s, soon a s for example a 

S ' 9nal ' 3 mea " S to ^ I**™™,, information (forexamp.e £ 
ofc-on s,gna, of the inside of a MIDI si S na,. and a speciHc channel and Us 
no.e s gnal> ,n«o false performance informa.ion. and the driving means .hi 
opera.es according to false performance informa.ion. Furthermore, in o de ,o 
perform synchronizing wi,h tw0 or more performance ac.ua,ion ,o y s the 

n:r:r;T n ioy of ,hese *"* * ~< * — 

or signal transduction, such as a cable. 

WX>6] in performing wi.h ,wo or more performance ac.ua.lon toys, ,he specific 
nne, ,n performance informa.ion (PERT) „ assigned by J^J^ 
and two or more performance ac.ua.ion ,oys are made «o perform respecTvelv 

: trr performance aciua,ion - — - - - - p—t 

act 7 CO ° Perate ' " " m3de 35 ' Perf0 ™ ' 

ac.ua.,on J. For example, .here are some which are depended on .he 

^z:z em * ind,cated by jp272552as - ^ * 

which ' Performs coordination actuation, or guadrapedalism is proposed in 

ZT Zl ShOW " ^ " ^ insiders 

as a b lpedal locomo „ on and (here ^ ^ 

a t ' 0 " IT aPPearanCe imita ' ed <° abb ^ io " ^ing 
and . he so . called pe( mQ , d robo( ^ ^ g, 

•he appearance imi.a.ed in .he configure,™ of an abbreviation animal halo 
been used as guadrapedalism as shown in d^awmgja . One 
coord,na„on ao.ua.ion (for examp.e, coordination dance, by .he robd 
equipment of a bipeda, locomo.ion is shown in drawmg^ and drawing 
Such coordination ac.ua.ion is realized when e^t^^f^ ' 

i:: ::; ,he pert beforehand * — 

accordmg to mus , c . ln recen , ^ robo( ^ ^ 

caring ou, coordination actua.ion wi.h other robo, e q uipmen.s in this way ] 
and ,s becommg wha. has more high entertainment nature. 
[0008] 

[Problems to be Soived oy .he Invention, By .he way, as memioned above, 



the channe, (MID. channel, assigned for coordination actuation was 
determined by the Cass of performance actuation toy. And although this 

act , on toy wh.ch ,s on tha, occasion, or its property, i, was beforehand se, 
up by human be.ng rather than was performed automatically. Since it is such 
as the situation of performing a performance - the Cass and the 
performance actuation toy increasing - becomes complicated, I, becomes 
very more difficult to perform suitable setting out 
(0009, Mo actua(ion Qf a perfomance actua(ion ^ ^ 

wNc h bemg set up in advance, and unless assignment was changed 

1" ;r ea * >me - " is hard ,o say ,hat " has W9h 

nature that nurse and a result as expected is repeated for a person each time 
The above mentioned can be similarly said about the robot equipment of the 
conventional bipedal locomotion or quadrapedalism 
[0010] Then, this invention is made in view of the above-mentioned actual 
cond „on, and aims at the motion-control approach of the robot equipment 
w^oh enables activation of the coordination actuation according ,o thes" , 
and robot equ.pment, the control system of robot equipment, a program and 
offer of a record medium. 
[0011] 

[Means for Solving the Problem, The robot equipment concerning this 
~n is equipped with a driving member, means of communications a 
giving , means receive the multiptexing performance information which 
cons,sts of two or more PERT performance information through means of 
P ~ 3 PERT —~~n extract mis elle 

inZa, rr ,nforma,ion of seif from the muitip,exi "9 

2~ wh,ch the receiving means received, and a motion-control means 
control actuation of a driving member based on the PERT performance 
."formation which the PERT performance-information extract means extracted 
tn order to solve an above-mentioned technical problem 
[0012, Robot equipment equipped with such a configuration controls actuation 
of a dr,v,ng member by the motion-contro, means based on ,he PERT 
performance information which extracted the PERT performance information 



of self from the multiplexing performance information which received the 
multtplexing performance information which consists of two or more PERT 
performance information through means of communications with the receiving 
means, and the receiving means received with the PERT performance 
...formation extract means, and the PERT performance information extract 
means extracted. Thereby, robot equipment controls actuation of a driving 
member based on the PERT performance information of self of the 
multiplexing performance information, and makes actuation appear 
[0013] Moreover, the motion-control approach of the robot equipment 
concerning this invention The receiving process which receives the 
mulfplexing performance information which consists of two or more PERT 
performance information through means of communications with robot 
equipment in order to solve an above-mentioned technica, problem. Robot 
equ,pment has the PERT performance information extract process of 
extracting (be PERT performance information of self, and the motion-con.ro, 
process which controls actuation of the driving member of robot equipment 
based on the PERT performance information extracted at the PERT 
performance information extract process from the multiplexing performance 
informal received a. the receiving process. Such a motion-control approach 
of robot equipment controls actuation of a driving member based on the PERT 
performance information of self of the multiplexing performance information 
and makes actuation appear to robot equipment 
[0014J Moreover, the program concerning this invention makes robot 
equipment perform the receiving process which receives the multiplexing 
performance informal™ which consists of two or more PERT performance 
information through means of communications, the PERT performance- 

rZl" eX ' r :, Ct , Pr0CeSS 01 the <^RT performance information of 

self from the multiplexing performance information which received a. the 
receding process, and the motion-contro, process which con.ro, actuation of a 
dnvrng member based on the PERT performance information extracted a, the 
PERT performance-information extract process, in order to solve an above- 
men.,oned technica, problem. The robot equipment which controls actuation 
by such program contro.s actuation of a driving member based on the PERT 



performance information o, self of the multiplexing performance information 
and makes actuation appear. 

[0015] Moreover, in order ,ha. .he record medium concerning this invention 
may solve an above-men.ioned technical problem, the program which makes 
robot equ,pment perform the receiving process which receives the 
mult, P lexing performance information which consists of two or more PERT 
performance information through means of communications, the PERT 
performance-information extract process of extracting the PERT performance 
mformabon ofself from the multipiexing performance information which 

ZTn a of a 7 iV '' n9 Pr0C6SS ' m ° fon - C « r °' P™— which control 

Mutton of a dnv.ng member based on the PERT performance Information 
wh,ch extracted a, a PERT performance-information extract process is 
recorded. The robot equipment which controls actuation by the program 
recorded on such a record medium controls actuation of a driving member 
based on the PERT performance information of self of the multiplexing 
performance information, and makes actuation appear 
[0016, Moreover, the conlro, syslem of the robot equipment concerning this 
,nven.,on ,s equipped with a broadcast means to broadcast the multiplexing 
performance information which consists of two or more PERT performance 
nformauon ,n order to solve an above-mentioned technical problem 
Moreover, the control syslem of robot equipment is equipped with two or more 
robot equ,pmen,s equipped with a driving member, means of communications 
a rece,v,ng means to receive multiplexing performance information through ' 

ZZ «he C pERT UniC rf" 0nS ' 3 PERT Perf ° rmanCe in, ° rmati0n °«™* — *> 
ex^act the PERT performance information of self from the multiplexing 

performance information which the receiving means received, and a motion- 
control means control actuation of a driving member based on the PERT 
performance information which the PERT performance information extract 
means extracted. 

[0017J The control system of robot equipment equipped with such a 
configuration broadcasts the multiplexing performance information which 
cons,sts of two or more PERT performance information with a broadcast 
means, and robot equipment controls actuation of a driving member by the 



motion-control means based on the PERT performance information which 
extracted the PERT performance information of self with a PERT 
performance-information extract means from the multiplexing performance 
mformabon which received multiplexing performance information with the 
receding means through means of communications, and the receiving means 
receded, and a PERT performance-information extrac, means extracted 
Thereby robot equipment controls actuation of a driving member based on 
he pert performance information of se,f o, the multiplexing performance 
information, and makes actuation appear 
[0018] 

(Embodiment of the Invention) Hereafter, the gestal, of operation of this 

IT ,? eXP ' ained '° 3 de,ai ' USi " 9 3 draWi " 9 - The ««« * «• operation 
ap s th ,s invention ,o the robot equipmen, which has right hand sides, such 

anil, in ^ r ° b °' eqUiPmSn '' r0b °' e " UiDme "' forth 

an.ma, mold robot equipment, of quadrapedalism and the robot equipment 

( enceforth humanoid robot equipment) of a bipedal locomotion as shown in 
*™™U2 and d^wino^ are mentioned, for example. By application of this 
invention, different robe, equipment in basic structure can car^ out 
coordination actuation now mutually. 

[0019] As structure for performing coordinaiion actuation, each has .he 

7227 a T ws various robot equipments ,o ***** • As <- 

SBfflSLl , robot equ,pmen, 10a is equipped with the dance signal receive 

sectn 3' T 7 Si9 " a ' ana ' ySiS SeC " 0n 12 ' ' he daTOe PERT decfei °" 
section 13, the mot.on selector 14, the motion controller 15, an actuator 16 a 

database 17, t he transfer detecting element 13, the environment recogni ion 
processing section 1 9, the sensor section 20, and the communications 
department 21. 

[0020, „ is made as [ carry out / with other robot equipment (henceforth 2nd 
obo equipment, 10b , by such configuralion / coordination actuauon of the 
robe equipment (henceforth 1st robe, equipment, 10a J. Here, abeu, 2nd 
robot equipment 10b, it has similarly the configuration section of 1s, robe, 
equipment 10a as shown in dra^J. . The 1s! robot equipment is humanoid 
robot equipment shown in d^^ , and the 2nd robo , « 



mold robot equips, shown in draw^13 . Hereafter, 1s, robot equipment 
10a is explained as a representative. 

[0021] In the configuration of such robot equipment 10a, an actuator 16 
constitutes a driving member and the communications department 21 
constitutes means of communications. The dance signal receive section 1 1 A 
receding means to receive the dance signa, made into the multiptexing 
performance information which consists o, two or more PERT performance 
information inputted by fhe cable etc. is cons.i.uted through means of 
communications (for example, communicaiions department 21). The dance 
signal analysis section 12 and the motion seiector 14 A PERT performance 
—on extract means to extract the PERT performance inform oTsel, 

Is, u ed Th T' da " Ce Si9na ' ~ SeC,i °" 1 1 ^ 

const tuted. The motion contro.ler 15 A motion-control means to control 

elactod r * T a '° r ^ baSSd °° PERT Perf0manCe in <°™«°» 

"rr: si9nai ana,ys,s section 12 and - — — - 

[0022J Robot ipmem 1Qa cap mgte a 

the above configurations, and dance PERT's decision. ,n «he above 

dance signal receive section 1 1, the dance signa, analysis section 12 the 
motion setector 14, the motion con,ro,,er 15, and ,he actuator 16 were 
assigned is constituted, and the dance PERT decision section 13, a database 
17, me env.ronmen, recognition section 19, ,he sensor section 20, and the 
commun cations department 21 determine dance PERT is consumed. Oance 

PERT o r' 0 " 15 made WS r ° b0t eqUiPmen ' 103 * 

PERT, performance information which selfs ,a te s charge o, (reception, i, 

synchronies the actuation based on the performance information assig e to 

PERT w„h auxmary information, such as for examp,e, a MID, signa, to which it 

.s added by music information, and is performed. And when a„ robot 

equipments operate synchronic with auxiliary signa,s, such as MIDI « can 

nurse and a person can see actuation tor ,hese robots equipment as ' 



[0023] The dance signal receive section 1 1 receives a dance signal. For 
example, from other signals, the dance signal receive section 1 1 sorts out a 
dance signal, and receives. The dance signal received by the dance signal 
receive section 11 is inputted into the dance signal analysis section 12. 
Moreover, about transmission of the dance signal to the dance signal receive 
section 11, it is realizable with broadcast by the broadcasting station (or 
broadcast terminal). Or it is also realizable by transmitting a digital signal by 
digital signal lines, such as a cable. 

[0024] The dance signal analysis section 12 analyzes a dance signal. The 
dance signal is constituted as follows. 

[0025] Two or more performance information (for example, information for 
performing dance actuation) is multiplexed for every channel by the dance 
signal, and is in it. [ close ] That is, as shown in (A) among drawing 2 , the 
dance signal constitutes two or more channels, independent performance 
information being used as PERT 1, PERT 2, PERT 3, and ... Moreover, about 
the performance information about each PERT, as shown in (B) among 
drawin fl 2 ■ n is instituted by the robot classification information about the 
class of robot equipment which can perform the motion information (PERT 
performance information) about the motion of the PERT concerned, and its 
motion which can be performed. PERT performance information is information 
for the corresponding robot equipment to operate, and the robot classification 
information which can be performed is information referred to in order that 
robot equipment may determine the PERT who can perform self. These 
information is explained in full detail later. 

[0026] The dance signal analysis section 12 restores thoroughly the dance 
signal with which such each PERT's performance information is multiplexed to 
a meaning (or recovery). The dance signal analysis section 12 outputs the 
restored dance signal to the motion selector 14. 

[0027] The motion selector 14 is classified according to the data which are 
having the inputted dance signal registered, and chooses PERT's motion 
information that it corresponds in it. By such motion selector 14, each robot 
equipment is two or more motions in a dance signal. It comes to choose from 
information the motion information on self (motion information which it takes 



charge of). The motion selector 14 sends the selected motion information 
made into PERT performance information to the motion controller 15. 
[0028] The data with which it registers for classifying a dance signal here are 
PERT data obtained by the dance PERT decision section 13 mentioned later. 
This data is recorded in the PERT register of the motion selector 14. 
Acquisition of the PERT data based on the dance PERT decision section 13 is 
explained in full detail later. 

[0029] Based on motion information, an actuator 16 is controlled by the 
motion controller 15. 

[0030] Here, motion information is described by abstract expression of 
operation whose actuation is enabled in two or more kinds of robot 
equipments. For example, it is described by the abstract expression of 
operation like "raising an arm to the upper right." Furthermore, such an 
expression of operation is expressed by the focus of the object actuation. For 
example, it is because it may be visible to actuation which raises an arm to 
the upper right as the whole actuation as this result so that may be made to 
move a fingertip as essence (focus) of that actuation in a predetermined orbit 
top (for example, on the orbit drawn toward the direction of the upper right). In 
such a case, the expression of operation was referred to as "A fingertip moves 
a predetermined orbit top." 

[0031] Thus, motion information is described as a more abstract expression 
so that actuation may be made possible [ an understanding ] or possible in 
many robot equipments, and the motion controller 15 makes the so-called 
translation so that a low-ranking control section can understand such motion 
information, it transposes it to a control signal, and is made as [ control / an 
actuator 16 ]. 

[0032] An actuator 16 is a part for making robot equipment drive. The actuator 
16 consists of two or more actuators 161, 162, 163, 16m. For example, 

Actuators 161, 162, 163 16m are driving members driven by the motor. 

For example, when considering as the configuration which robot equipment 
imitated to an animal or human being, an actuator is a right leg (foot) and the 
left (foot). It is a right hand (arm) etc. 

[0033] The motion controller 15 controls each actuators 161, 162, 163 



16m which constitute a driving means 16. For example, when motion 
."formation consists of information which mentions an arm to the upper right 
the motion controlier 15 controls suitably the actuator which drives an arm so 
that the actuation which raises an arm to the upper right is reproduced 
[0034] Here, when two or more robot equipments of each are considered 
each robot equipment is considered as various configurations. Since it is such 
each motion controller 15 controls an actuator by each robot equipment based' 
on the motion information of the PERT of charge, respectively, and actuation 
comes to appear with it. For example, although there is no tail section in 
humanoid robot equipment, there may be the tail section in animal mold robot 
equipment. In this case, actuation comes to be expressed by ,he tail in animal 
mold robot equipment. 

[0035] And it comes to make actuation of the PERT in charge appear in each 
of each robot equipment, synchronizing with the MIDI signal made into the 
attached information on music information so that it may mention later 
Thereby, it nurses and a person can appreciate now the coordination 
actuation by. various robot equipments. 

[0036] It is explanation about the component with which each robot equipment 

10a ,s equ, P ped for activation of the actuation of PERT which the above takes 
charge of based on . dance signg| ^ ^ ^ ^ ^ 

PERT for performing actuation in each robot equipment in this way is 
explained. 

[0037] Let the sensor section 20 be an externa, information detection means 
■n detection of the information on an externa, environment. The sensor section 
20 consists of two or more externa, sensors 20 1 , 202, 203 20p For 
example, external sensors are the microphone which constitutes the distance 
robot (for example, PSD) for measuring the distance between CCD (Charge 
Coupled Device) which constitutes the vision of robot equipment 10a, and a 
body, and the acoustic sense of robot equipment 10a, a touch sensor (or 

pressure-sensitive sensor) which constitutes the tactile sense of robot 

equipment 10a. The signal delected by this sensor section 20 is outputted to 

the environment recognition processing section 1 9. 

[0038] The environment recognition processing section 19 performs 



environment recognition of robot equipment 10a of self based on the detecting 
signal from the sensor section 20. Specifically, the environment recognition 
processing section 19 acquires the information about an external environment 
from the detecting signal obtained by the sensor section 20 as meaningful 
information. As information on an external environment, there is information 
about other robot equipments, such as information and a surrounding 
situation. 

[0039] For example, as information about other robot equipments, the 
information about other number, its specification, and capacity of operation of 
robot equipment is mentioned. The environment recognition processing 
section 19 accumulates the information about such other robot equipments in 
the external-environment database 171 of the database section 17. Moreover, 
the environment recognition processing section 1 9 is accumulated in the 
external-environment database 171 by making information, such as a 
surrounding situation, into an environmental map etc. 
[0040] The database section 17 is constituted by the above-mentioned 
external-environment database 171 and the above-mentioned specification 
database 172. It is constituted by the specification database 172 using 
property information of self, such as own specification of robot equipment 10a 
an athletic ability, and engine-performance information. For example, a self 
specification is information which shows the specification of robot equipment 
Specifically, the information on the number about moving part, such as an arm 
or a foot, is mentioned. Moreover, an athletic ability is the information about 
the actuation which can be performed. Specifically, an actuation pattern etc is 
mentioned about moving part, such as an arm or a foot. Moreover, engine- 
performance capacity is the information about the self engine performance of 
operation. 

[0041] The dance PERT decision section 13 determines dance PERT based 
on the information accumulated in such the database section 17. The dance 
PERT decision section 1 3 determines the dance PERT of self, and the dance 
PERT of other robot equipments based on the information accumulated in the 
database section 17. 

[0042] This invention is premised on aiming at implementation of the 



coordination actuation by two or more robot equipments, the robot equipment 
of 1 being considered as a master (namely, reader), and other robot 
equipments being made into a slave. 

[0043] When dance PERT of other robot equipments is determined in robot 
equ,pment 10a when it considers as a reader, and it considers as a slave 
robot equipment 1 0a has determined dance PERT of self based on the 
information of the assigned PERT who is transmitted from the robot 
equipment of a reader and who takes charge (recognition), and the dance 
PERT decision section 13 performs such processing. 

[0044] First, regardless of the reader and the slave, all robot equipments have 
acquired the information of the PERT who can perform self by this dance 
PERT decision section 13 based on the dance signal acquired by the dance 
signal analysis section 12. 

[0045] Furthermore, when robot equipment 10a is a reader, the dance PERT 
decision section 13 determines dance PERT of all robot equipments based on 
the information of the PERT who can perform other robot equipments 
transmitted from other robot equipments (for example, broadcast 
broadcasting). And the dance PERT decision section 13 transmits as PERT 
information in its duty about the dance PERT of other robot equipments (for 
example, broadcast, broadcasting). Moreover, the dance PERT decision 
section 13 registers the dance PERT of the determined self into the PERT 
register of the motion selector 14 about the dance PERT of self. 
[0046] Here, the communications department 21 is a part which performs the 
communication link with an externa, instrument, acquires the information of 
the PERT who can perform from other robot equipments (2nd robot 
equipment 10b) recognized as an external instrument through this 
communications department 21, and accumulates this information in the 
external-environment database 171. As the communications department 21 
the radiocommunication means using the so-called PC (Personal Computer! 
card is mentioned. Moreover, it is good also as a wire communication means 
using a cable etc. 

[0047] In addition, although the information (for example, the number a 
specification, or capacity of operation) about other robot equipments 



accumulated in the external-environment database 171 has been acquired 
through the sensor section 20 as mentioned above The information which 
acquired by communicating among other robot equipments not using the thing 
limited to this but using such the communications department 21, and this 
acquired can also be accumulated in the external-environment database 171 
as information about other robot equipments. On the other hand, when robot 
equipment 10a is a slave, the dance PERT decision section 13 transmits the 
PERT who can be performed to other robot equipments (robot equipment of a 
reader), and registers the dance PERT of self into the PERT register of the 
motion selector 14 based on the PERT in charge answered corresponding to 
it (for example, broadcast, broadcasting). 

[0048] Thus, the dance PERT decision section 13 is constituted so that a 
function which is different when robot equipment 10a is a reader, and when 
robot equipment 10a is a slave may be made. 

[0049] In addition, procedures, such as decision (the PERT information in 
their duty) of the dance PERT of all robot equipments based on the creation of 
PERT's information which can be performed performed to robot equipment 
10a, and the information of the PERT who can be performed transmitted from 
other robot equipments performed when robot equipment 10a is a reader, are 
explained in full detail later. 

[0050] The above-mentioned motion selector 14 chooses motion information 
from the dance signal about PERT registered into the PERT register 
determined by this dance PERT decision section 13. Here, self (self made into 
the reader) is determined, or the PERT registered is determined by other 
robot equipments (robot equipment of a reader). In this motion selector 14, as 
mentioned above, the selected motion information is sent to the motion 
controller 15. 

[0051] Moreover, robot equipment 10a is equipped with the fall detecting 
element 18. The fall detecting element 18 detects the own fall of robot 
equipment 10a. In this case, the motion controller 15 detects the fall signal by 
the fall detection from the fall detecting element 18, outputs the command for 
the fall return according to it to a driving means 16, and changes it into fall 
return mode from dance mode. Thereby, robot equipment 10a gives priority to 



actuation of a fall return over the coordination actuation under activation, and 
performs it. 

[0052] It is constituted robot equipment 10a being used as a content which the 
content of the program of operation does not reverse in the case of normal 
operation (autonomous working), and actuation is made by such program 
execution of operation. However, in coordination actuation, robot equipment 
10a comes to operate based on the performance information sent as a dance 
signal. Therefore, if it performs, when performance information which loses 
the balance of a position and is reversed will have been transmitted as a 
dance signal, robot equipment 10a may be reversed. In such a case, a fall 
can be detected, priority can be given over actuation by the dance signal, and 
actuation of a fall return can be made to appear by the fall detecting element 
18. 

[0053] For example, when robot equipment is reversed in the usual mode, it 
may have the actuation for returning a fall and robot equipment detects a fall 
in such a case, actuation of a fall return can be made to appear only by only 
changing into the usual mode. 

[0054] Robot equipment 10a is constituted by above each part. The procedure 
in the case of reception of the dance signal in robot equipment 10a is shown 
in drawing 3 . 

[0055] In robot equipment 10a, in step S1, the dance signal multiplexed by the 
dance signal receive section 1 1 starts reception, and a dance signal analysis 
mach.ne performs separation and a recovery of a dance signal in continuing 
step S2. For example, suppose that the dance signal to which it restored is a 
thing about PERT 1 - PERT N by separation and a recovery of this dance 
signal. 

[0056] Robot equipment 10a judges the PERT who can perform in step S3 in 
dance PERT 1 - N. Here, robot equipment 10a stores in a storage means the 
information (henceforth the PERT array information which can be danced) 
which arranged the PERT who can dance, when there is PERT in whom self 
is possible. Specifically, self has determined as follows the PERT array 
information which can be danced. 

[0057] As mentioned above, specification, own athletic ability, own engine- 



performance information, etc. of robot equipment 10a as property information 
of self are stored in the specification database 172. And the information (for 
example, the number, a specification, or an athletic ability) about other robot 
equipments is accumulated in the external-environment database 171. It 
distinguishes whether the dance PERT decision section 13 can perform robot 
equipment 10a about each PERT based on each PERT's robot classification 
information which was shown in (B) among drawing 2 added to the 
performance information of each PERT about the dance signal acquired by 
the dance analysis section 12 and which can be performed with reference to 
these property information or the information about other robot equipments. 
[0058] And the PERT who can perform is generated as PERT array 
information which is made into array information and which can be danced. 
For example, the array of the PERT who can be danced is an array like [3N, 

2 ]• And this dance PERT's array is arranged by the priority. In this 

example, priority is determined in order of "3", "N", and "2." For example, such 
dance PERT's priority is determined as elated dance PERT's order. Thus, the 
PERT array information which can be danced is created by the PERT 
information creation function by the dance PERT decision section 13 which 
can be performed. 

[0059] And robot equipment 10a distinguishes whether other robot 
equipments exist in step S4. That is, it distinguishes whether the robot 
equipment which may carry out coordination actuation exists in the perimeter. 
Distinction of whether other robot equipments exist judges existence of other 
robot equipments with the data stored in the communications department 21 
or the external-environment database 171 . 

[0060] Robot equipment 10a broadcasts the PERT array information on own 
which can be danced to other robot equipments by the communications 
department 21 in step S5, when other robot equipments exist. 
[0061] And robot equipment 10a determines dance PERT in step S6. It is 
shown in drawing 4 and processing of dance PERT decision is explained in 
full detail later. Robot equipment 10a performs a dance motion in step S7 
after dance PERT's decision. On the other hand, when other robot 
equipments do not exist in step S4, robot equipment 10a performs a dance 



motion in this step S7. 

[0062] Moreover, when it is judged that there is no PERT who can perform in 
step S3, in step S8, robot equipment 10a creates an alternative motion, and 
performs the dance motion by that created alternative motion in this step S7. 
Creation of an alternative motion looks for that whose dance period suits from 
the fundamental actuation (motion primitive) registered beforehand, and is 
performed by creating periodic actuation. For example, about a dance period, 
an alternative motion is created with reference to a MIDI signal based on this 
MIDI signal. 

[0063] Moreover, robot equipment 10a distinguishes fall detection in step S9 
in the time of dance motion activation. When there is fall detection, robot 
equipment 10a is changed into the mode of a fall return from dance mode, 
and makes actuation of a fall return appear in step S1 1. And robot equipment 
10a distinguishes whether the dance is completed or not, after returning a fall. 
For example, it is because a fall return may take time amount, and since it 
thinks also when a fall return is carried out and the dance is already 
completed, such distinction is needed. 

[0064] In step S10, when the dance is not completed, robot equipment 10a 
performs a dance motion again in step S7. Moreover, when the dance is 
completed, robot equipment 10a ends processing in dance mode. 
[0065] Thus, robot equipment performs processing about a dance motion 
based on a dance signal. The procedure for the dance PERT decision in the 
above-mentioned step S6 is shown in drawing 4 . 

[0066] As shown in drawing 4 , robot equipment 10a goes into the standby 
condition of broadcasting from other robot equipments (each robot equipment 
which carries out coordination actuation in the future) by distinction 
processing of the broadcasting reception from other robot equipments [ in / for 
broadcasting from other robot equipments in step S21 / waiting processing 
and step S22 ]. When there is broadcasting, robot equipment 10a registers 
into a database 17 the data which progressed to step S23 and were received. 
Here, the data received by broadcasting are the PERT array information for 
every robot equipment which can be danced. 

[0067] And the received PERT array information which can be danced is 



memorized by the database, namely, for example, in a database, as received 
PERT array information which can be danced The PERT array [3N, 1, ...] from 
a certain robot equipment (robot equipment 1) which can be danced is 
described. Moreover, the PERT array [1, 2N, ...] from a certain robot 
equipment (robot equipment 2) which can be danced is described. Moreover, 
the PERT array [2N, 5, ...] from a certain robot equipment (robot equipment 3) 
which can be danced is described, and the PERT array [5, 8, 2, ...] from a 
certain robot equipment (robot equipment M) which can be danced is 
described. 

[0068] And robot equipment 10a compares the number of robot equipment 
with a response with the number of the robot equipment which self including 
self recognizes in step S24. For example, it distinguishes whether 1 is added 
to the whole number and the whole number of replies (the number of 
responses) of robot equipment, and a value is in agreement. 
[0069] By such distinction, if robot equipment 10a has the response from all 
robot equipments, when it will progress to step S25 and there will be no 
response from all other robot equipments, it progresses to step S21 and goes 
into a response waiting state. Here, in step S24, when there is no response 
from all robot equipments, it cannot progress to step S25 from step S24. 
When robot equipment 10a does not have the response from all robot 
equipments in step S24 corresponding to such a thing into predetermined 
time amount, it is made to progress to step S25 automatically. 
[0070] At step S25, as for robot equipment 10a, he distinguishes whether it is 
a reader. When he is a reader, robot equipment 10a progresses to step S26, 
and when he is not a reader, it progresses to step S28. About the processing 
after step S26, it becomes the processing which the robot equipment of a 
reader performs, and becomes the processing which the so-called robot 
equipment of a slave performs about the processing after step S28. 
[0071] At step S26, robot equipment 10a in the case of a reader makes dance 
PERT's assignment decision. The PERT array information which has been 
transmitted from each robot equipment (each robot equipment of a slave) with 
which the database 17 was accumulated and which can be danced 
determines dance PERT's assignment. This PERT array information that can 



be danced is data transmitted from each robot equipment in step S23. 
[0072] Robot equipment 10a made into the reader assigns dance PERT of 
each robot equipment using the PERT array which was accumulated in this 
database 17 and which can be danced. For example, dance PERT's 
assignment is performed using a performance index etc. Thereby, dance 
PERT of each robot equipment can be determined easily. For example, it 
determines using a performance index as shown in (1) type. 
[0073] 
Equation 1] 

ir ~ I 



Here, F (R) is an assessment value at the time of determining by the Rth 
candidate. About the performance index of the 1st, the 2nd, the 3rd, and it 
comes to be obtained as F(1) =10, F(2) =5, F(3) =2, etc. And what is 
necessary is just to ask for the group of Fk (R) which a performance index E 
makes max as the optimal dance PERT for each robot equipment using a 
performance index E. 

[0074] The robot equipment of a reader determines dance PERT in this way, 
and tells the dance PERT (the PERT information in its duty) who takes charge 
to each robot equipment by broadcasting in step S27. And in step S7 shown 
in drawing 3 , the robot equipment of a reader chooses the motion information 
on self from a dance signal based on the PERT information in its duty, and 
performs a dance motion. 

[0075] In step S28 and step S29 when it is presupposed on the other hand 
that he is not a reader in step S25, robot equipment (robot equipment made 
into slave) 10a goes into the standby condition of broadcasting from the robot 
equipment of a reader by distinction processing of waiting processing and 
broadcasting reception of broadcasting from the robot equipment of a reader. 
And when there is broadcasting from the robot equipment of a reader, in step 
S7 shown in drawing 3 , robot equipment chooses the motion information on 
self from a dance signal based on the PERT information in its duty acquired 
by broadcasting, and performs a dance motion. 



[0076] The PERT who takes charge of robot equipment can be determined by 
the procedure shown in the above drawing 3 and drawing 4 , and can perform 
now the dance motion about each PERT who takes charge with it. 
[0077] Actually, a dance motion is performed synchronizing with the additional 
information or auxiliary information added to music data. That is, the decision 
of the PERT in each robot equipment which was mentioned above, and 
selection of the motion information from the dance signal based on the 
determined PERT are processings made before activation of a actual dance. 
[0078] For example, as shown in drawing 5 , there are some by which 
additional information or auxiliary information D2n is added to music data D1n 
in a music data format. For example, the MIDI signal mentioned above 
corresponds to auxiliary information D2n in such a music data format. Each 
robot equipment takes a synchronization to auxiliary information D2n added to 
music data D1n in this way, and reproduces a dance motion based on each 
PERT's motion information. 

[0079] And each robot equipment holds the motion information which obtained 
such actuation before actual dance activation by the motion controller 15, and 
is controlling the actuator 1 6 based on motion information synchronizing with 
auxiliary information D2n detected behind. It can nurse and a person can 
appreciate actuation by such each robot equipment as that in which each 
robot equipment is carrying out coordination actuation according to music 
data. 

[0080] In addition, about the technique of operating based on the auxiliary 
information (MIDI signal etc.) added to music data which were mentioned 
above, there is a technique of the performance toy equipment currently 
indicated as JP, 2725528, B. 

[0081] As mentioned above, the robot equipment with which this invention 
was applied can grasp situations, such as the number, motile ability, etc. of 
the robot equipment installed on that occasion, using means of 
communications with other robot equipments etc., and each robot equipment 
can choose the actuation according to a situation on that occasion. Thereby, 
the coordination actuation by two or more robot equipments is attained, and 
robot equipment can realize high actuation of the entertainment nature by two 



or more robot equipments, such as a coordination dance. 
[0082] Moreover, even if an execution environment becomes complicated 
about coordination actuation of the class and number increasing, it comes to 
perform suitable setting out automatically. Thereby, the actuation by the user 
[ actuation / coordination ] according to change of an execution environment 
becomes unnecessary at all. 

[0083] Moreover, since a dance motion is not what the user set up in advance 
and was assigned, it is nursed and can realize playback of an always fresh 
motion for a person. 

[0084] In addition, the robot equipment of a bipedal locomotion and the robot 
equipment of quadrapedalism were mentioned as the example, and the 
gestalt of above-mentioned operation explained them. However, it cannot be 
overemphasized that it is not limited to this. That is, for example, the 
appearance configuration is considered as other configurations and this 
invention can be applied also about robot equipment which is made into other 
configurations also about a driving member. The coordination actuation by 
various robot equipments is attained only by this being equipped with the 
configuration for realizing coordination actuation as an intersection. 
[0085] For example, in robot equipment, some which are made exchangeable 
are in the unit with which it consists of other structures (function), each 
configuration section being used as a unit construction. In such a case, the 
robot equipment exchanged in the unit such can choose optimal PERT 
according to the information, if self can hold the information by which unit 
exchange was carried out. 

[0086] Moreover, as the gestalt of above-mentioned operation explained, the 
robot equipment of a reader (or master) determines each PERT, and is 
outputting the information of the PERT who determined to each robot 
equipment of a slave. Here, it is necessary to determine a reader out of two or 
more robot equipments. For example, each robot equipment holds the data 
(for example, data for reader selection) which consist of priority of the robot 
equipment which should serve as a reader as the technique of determining a 
reader (having memorized for the storage means as a database), and each 
robot equipment recognizes a reader based on this data for reader selection. 



For example, a reader is chosen from the class of other robot equipments 
grasped by a communication link or external detection (input of a camera, 
voice, etc.) with reference to the data for reader selection. Or it is made to 
make the robot equipment which had the interaction from a user by 
predetermined timing into a reader. For example, the robot equipment which 
detected that the head was struck by the user is determined as the reader. 
[0087] Moreover, with the gestalt of above-mentioned operation, the fall return 
actuation at the time of carrying out transfer detection as interruption 
processing at the time of carrying out coordination actuation is mentioned. 
However, not the thing limited to this but other processings can also be 
carried out to interruption processing. For example, when there is an 
instruction from a user, processing which executes the instruction can also be 
considered as interruption processing. Furthermore, only when the priority of 
the detected interruption processing is higher than coordination actuation in 
this way by measuring the priority of coordination actuation and such 
interruption processing in interrupting and processing, the interruption 
processing concerned can be performed. 

[0088] Moreover, about the motion control of robot equipment which was 
explained with the gestalt of above-mentioned operation, it is also realizable 
with the program whose offer is enabled independently, and the program 
recorded on the record medium. 

[0089] Moreover, explanation is added to below about the concrete 
configuration of animal mold robot equipment (quadrapedalism mold robot 
equipment) and humanoid robot equipment (bipod-walking-robot equipment). 
[0090] The head unit 104 and the tail section unit 105 are connected with the 
front end section and the back end section of the idiosoma unit 102, 
respectively, and animal mold robot equipment is constituted while 
considering as the so-called pet mold robot of the configuration which imitated 
animals, such as a "dog", and connecting the leg units 103A, 103B, 103C, 
and 103D with front and rear, right and left of the idiosoma unit 102, 
respectively, as shown in drawing 6 . 

[0091] As shown in the idiosoma unit 102 at drawing 7 CPU (Central 
ProcessingUnit)110, DRAM (Dynamic Random Access Memory)111, a flash 



ROM (Read Only Memory) 112, PC () ( Personal ] The control section 116 
formed by connecting the Computer card interface circuitry 1 13 and a digital 
dtsposal circuit 1 14 mutualiy through an interna, bus 1 15 and the do-battery 
1 17 as a source of power of this animal mold robot equipment 100 are 
contained. Moreover, the angular-velocity sensor 1 18, an accelerafon sensor 
119, etc. for detecting the sense of animal mold robot equipment 100 and the 
acceleration of a motion are contained by the idiosoma unit 102 
[0092J Moreover, the CCD (ChargeCoupled Device) camera 120 for 
p.ctur, Z ,ng an external situation to the head unit 104, The touch sensor 121 for 
•■t strokes" and the physical influence of "striking" from a user to detect a 
earner beam pressure, The distance robot 122 for measuring the distance to 
he body located ahead, LED (Light Emitting Diode) (not shown, equivalent to 
the microphone 123 for collecting alien frequencies, the loudspeaker 124 for 
outputting voice, such as a cry, and the "eye" of animal mold robo, equipment 
1 00 etc. ,s arranged in the predetermined location, respectively 
[0093] Furthermore, Actuators 1251-12Sn and Potentiometers 1261-1280 for 
free frequency are arranged in the joining segment of the joint part of each leg 
units 103A-103D. each joining segment of each leg units 103A-103D and the 
tdtosoma unit 102, the head unit 104, and the idiosoma unit 102, and the list 
by the joining segment of tail 1 05A of the tail section unit 1 05, respectively 
For example, Actuators 1251-125n have the servo motor as a configuration 
The leg units 103A-103D are con.roiled by actuation of a servo motor, and i, 
changes in a target position or actuation. 

I0094J And LED and 1251-125n of each actuator are connected with the 
dtgrtal disposal circuit 114 of the con.ro, section 116 through the hubs 1271- 
127n corresponding to various sensor lists, such as these angular-velocity 
sensor 118, an acceleration sensor 1 19, a touch sensor 121, a distance robot 
22, a mrcrophone 123, a loudspeaker 124, and each potentiometers 1261- 
126n, respectively, and direct continuation of CCD camera 120 and the dc- 
battery 117 is carried out to the digital disposal circuit 114, respectively 
[0095] 11. of digital disposal circuits, 4 incorporates sensor data, and the 
■mage data and voice data which are supplied from each above-mentioned 
sensor one by one, and carries out sequential storing of these through an 



internal bus 1 15 in the predetermined location in DRAM1 11, respectively. 
Moreover, a digital disposal circuit 1 14 incorporates the dc-battery residue 
data showing the dc-battery residue supplied from a dc-battery 117 with this 
one by one, and stores this in the predetermined location in D RAM1 11. 
[0096] Thus, each sensor data stored in DRAM1 1 1 , image data, voice data, 
and dc-battery residue data are used in case CPU1 10 performs motion 
control of this animal mold robot equipment 100 after this. 
[0097] In practice, at the time of the first stage when the power source of 
animal mold robot equipment 100 was switched on, CPU110 reads directly 
the control program stored in the memory card 128 or flash ROM 112 with 
which the PC Card slot which the idiosoma unit 102 does not illustrate was 
loaded through the PC card interface circuitry 113, and stores this in 
DRAM111. 

[0098] Moreover. CPU1 10 judges [ after this ] the situation of self and a 
perimeter, the existence of the directions from a user, and influence, etc. from 
a digital disposal circuit 114 based on each sensor data by which sequential 
storing is carried out, image data, voice data, and dc-battery residue data to 
DRAM1 1 1 as mentioned above. 

[0099] Furthermore, CPU1 10 can make the head unit 104 able to shake 
vertically and horizontally, can move tail 105A of the tail section unit 105, or 
makes it act by making the required actuators 1251-125n drive based on the 
decision result concerned to make it walk by making each leg units 103A- 
103D drive etc. while it opts for the action which stores in this decision result 
and DRAM111, and continues based on **************** 
[0100] Moreover, in this case, CPU110 generates voice data if needed, by 
giving this to a loudspeaker 124 as a sound signal through a digital disposal 
circuit 114, makes the voice based on the sound signal concerned output 
outside, or turns on, switches off or blinks above-mentioned LED. 
[0101] Thus, in animal mold robot equipment 100, it is made as [act/ 
according to the situation of self and a perimeter, the directions from a user, 
and influence / it / autonomously ]. Thus, animal mold robot equipment 100 
can control the actuator constituted uniquely by having a configuration for 
coordination actuation which was mentioned above to have the original 



configuration, and can make the actuation which cooperated to other robot 
equipments appear. 

[0102] Next, humanoid robot equipment is explained. The appearance viewed 
from each of the front of humanoid robot equipment 200 and back is shown in 
drawin fl 8 and drawing^ . Furthermore, the joint degree-of-freedom 
configuration which this humanoid robot equipment 200 possesses is typically 
shown in drawing 10 . 

[0103] As shown in drawing 10 , humanoid robot equipment 200 consists of 
the truncus sections which connect an upper extremity including two arms and 
a head 201, the membrum inferius which consists of the two legs which 
realize migration actuation, and an upper extremity and the membrum inferius. 
[0104] The neck joint which supports a head 201 has three degrees of 
freedom called the neck joint yaw sxis 202, each joint pitch axis 203, and the 
neck joint roll axes 204. 

[0105] Moreover, each carpus consists of the shoulder-joint pitch axis 208, the 
shoulder-joint roll axes 209, the overarm yaw sxis 210, the elbow-joint pitch 
axis 211, the forearm yaw sxis 212, a wrist joint pitch axis 213, a wrist joint roll 
ring 214, and a hand part 215. Hand parts 215 are the many joints and the 
multi-degree-of-freedom structure containing two or more fingers actually. 
However, since there are little the contribution and effect to attitude control or 
walk control of humanoid robot equipment 200, actuation of a hand part 215 is 
assumed to be a zero degree of freedom on these descriptions. Therefore, 
each arm presupposes that it has seven degrees of freedom. 
[0106] Moreover, the truncus section has three degrees of freedom called the 
truncus pitch axis 205, the truncus roll axes 206, and the truncus yaw sxis 207. 
[0107] Moreover, each leg which constitutes the membrum inferius consists of 
the hip joint yaw sxis 216, the hip joint pitch axis 217, the hip joint roll axes 
218, the knee-joint pitch axis 219, an ankle joint pitch axis 220, ankle joint roll 
axes 221, and a foot 222. In this description, it is a hip joint. The intersection 
of a pitch axis 217 and the hip joint roll axes 218 defines the hip joint location 
of humanoid robot equipment 200. Actually, although the foot 22 of the body 
is the structure containing the vola of many joints and many degrees of 
freedom, the vola of humanoid robot equipment 200 makes it a zero degree of 



freedom. Therefore, each leg consists of six degrees of freedom 
[0108] If the above is summarized, as the humanoid robot equipment 200 
whole, i, will have 2= 3*7x2 +3+ 6x32 degree of freedom in total. However the 
humanoid robot equipment 200 for entertainment is no. necessarily limited to 
62. degrees of freedom. 

10109) The degree of means is actually mounted using an actuator each one 
whtch humanoid robot equipment 200 which was mentioned above has As for 
the request of eliminating an excessive swelling by the exterior and making it 
approximate in the shape of [ human , a natural bodily shape, performing 
attitude control to the instability structure called a 2-pair-of-shoes walk to an 
actuator, it is desirable that it is small and lightweight. 

[01 10] The control-system configuration of humanoid robot equipment 200 is 
typically shown in drawkjojl . As shown in this drawing, humanoid robot 
equipment 200 consists of each device unit 230,240,250 R/L and 260 R/L 
expressing the human limbs, and a control unit 280 which performs adaptive 
control I for realizing coordination actuation between each device unit (however 
each of R and L is a suffix which shows each of the right and the left ) the 
following - the same . 

[01 11] Actuation of the humanoid robot equipment 200 whole is controlled by 
the control unit 280 in generalization. A control unit 280 consists of 
arcumference circuits 282 including the interface (neither is illustrated, which 
performs the data of the main control section 281 which consists of main 
Circuit components (not shown), such as CPU (Centra, Processing Unit, and 
memory, and each component of a power circuit or humanoid robot 
equipment 200, and transfer of a command. 

[01 12) Especially the installation of this control unit 280 is not limited 
Although carried in the truncus section unit 240 in drawing 11 , you may carry 
m the head unit 230. Or a control unit 280 is arranged out of humanoid robot 
equ,pment 200. and you may make it communicate with the airframe of 
humanoid robot equipment 200 by the cable or wireless 
[01 13] Each joint degree of freedom in the humanoid robot equipment 200 
shown in d^awingjo is realized by the actuator corresponding to each. That is 
the neck join, yaw sxis 202, the neck joint pitch 203, the neck joint yaw-sxis ' 



actuator A2 expressing each of the neck join, rot, axes 204, neck Join, pilch- 
ax,s a ctuator A3 , and neck join , ro| ,. axes actua(or ^ P 

head unit 230. y 
(0114, Moreover, truncus pitch-axis actuator A5 expressing each of the 
*uncus p„ch axis 205, the truncus rol, axes 206, and ,he truncus yaw axis 207 
•he truncus roll-axes actuator A6, and the truncus yaw-sxis actua, r A a e 
arranged by the truncus section unit 240 

rj«2 S 52T Ve H ;" h ° U9h SUb<liVided ^ Werarm "* 251 ^ 

un, 252 R/L, and forearm unit 253 R/L, arm uni, 250 R/L The shouldar-join, 

io ™ 3 ShOU ' der " i0in ' r °"- aXeS aC,Uat ° r A9 "** - 

on, «ch ax,s 8, ,he shoulder-join, roi, axes 209, ,he overarm yawsxis 210 

1. rr,r h t 21 1> ,he eibow * in ' r °" a * es ™- ^ « 

213, and ,he wnrtjo.nl rol, axes 214 express respectively, The overarm 
aw.x.s a tuator A10 , (he e|fcow , oin( pj(ch axis ac(uator ^ J 

roll-axes actuator A12. the wns, join, pi.ch-axis actuator A13, and ,he wrisf 
iO,n, roll-axes actuator A14 are arranged 

actuator A16 ,h! 1 9 26 ° R ' L The ** join ' V™*™ 

actuator A16, the h,p J0 ,n, pi,ch-axis actuator A17 expressing each of the hip 

,o,n, yaw axis 216, the hip Join, pitch axis 217, ,he hip jo in, roll axes 216. .hj 

en; tt s 2W - ,he ank,e ioin ' pitch axis 22 °' a - "» 

axes 221 , The h,p ,o,n, roll-axes actuator A18. the knee-join, pitoh-axis 
ac.ua.or A19, the ankle join, pi.ch-axis ac,ua,or A20, and the ankle join, roll- 
axes actuator A21 are arranged. 

[0117] The sub control sections 2235 245 255 and ?ns „, 

"a. "too, and 265 of an actuator 

uni. 230, the truncus section uni, 240. arm uni, 250, and each leg uni. 60. 
furthermore, each leg 260 - while equipping wi,h the touch-down check 

the IT T and de ' eCt Wh6lher ' he *>" ° f R - L - ^Piantod 

ir::, it 293 which — a ~ * * - — ' 

(01 18] The touch-down check sensors 291 and 292 consist of proximity 
sensors or micro switches etc, which were installed in the vola. Moreover, an 



s~ n e ;r r293 " COnS ' itU,ed ^ COmbina,i ° n 
sensor and a gyroscope sensor. 

[0119] the output of the touch-down check sensors 291 and 292 H • 
Periods of operation, such as a watk and transit - s2"lT~ " 
side - the present basis or •••• i, „■ • 69 °" ei,her 

mnrfv tDaslS0r -" can °'shnguish whether it is in which 

cond on. Moreover, the inciination and position of a truncus p art at 
detectable w.th the output of an attitude sensor 293 

Slid ca" C ° n,r °' ^ ^ ™ ~ ^ ° U ' PUt ° f — «• 

body pattern driven in cooperation. exercse-of-the-whole- 

[0121] the exercise of the whole body on the airfr*mo * * 

equipment 2nn a f . , a'rframe of humanoid robot 

ssssssssr — 

(0122J These moments act on gravity, an inertia force and a list from ■„ 

rr; , road s r ace wi,h ,he — --itiiz r 

dAiemberts pnnciple", they balance with the floor reaction force as a 
-c„on to a walk system from a road surface, and the floor-reactio nice 

'•e ZMP , that a p„ch and the rolt-axes moment serve as zero exists in the 

z::::zt and s,de ,op ° f - — — - ~ ~ 



[0123] Many of proposals about position stability control of a teg formuta 

sit ?!' " ^ PreVen,i ° n a ' ^ ° f a Walk are — as a norm of 
stab,l,.y d,st,not,on of a walk of this ZMP. The bipedal-locomotion pattern 

generation based on a ZMP norm oan se, up the point landing [ vola ] 

beforehand, and has the advantage of being easy to take the kinematic 

consent of the tip of a foot according ,o a road surface configuration into 

oons,dera.,on. Moreover, since making ZMP into a stability distinction norm 
means reating not , he fQrce bu| ^ ^ ^ ^ ^ ^ 

eas,«y mcreases technically. ,„ addition, the point which appties ZMP ,o 
the stability distinction norm of a bipeda, robot at the conceptua, lis, of ZMP is 
indicated by Miomir Vukobratovic work "LEGGED LOCOMOTION ROBOTS" 

z: u :::::t Ka, ° " a bipedai robot and an «*- — ~ 

10124) Generalty, robots of a bipeda, locomotion like a humanoid have a high 
cen,er-of-gravi»y tocation, and the ZMP stable zone a. the time of a watk is 
narrower than quadrapedalisn, Therefore, the problem of the position 

fluctuation accompanying change of such a road surface condition is divided 

m a bipod walking robot, and becomes important 

[0125] As mentioned above, each sub control sections 235 and 245 etc 
interpret the receiving command from the main control section 281 and 
humanoid robot equipment 200 outputs an actuation control signai'to each 
actuator A2, A3, and .. .. and is controlling actuation of each unit. Thereby 
humane d robot equipment 200 is made possible [ waiking with the stable' 
position J. Thus, humanoid robot equipment 200 can control the actuator 
oonstituted uniquely by having a configuration for coordination actuation which 

was mentioned above to have the original configuration, and can make the 

actuation which cooperated to the animal mold robot equipment 100 as other 

robot equipments appear. 

[0126] 

[Effect of the invention] A receiving means by which the robot equipment 
concern^ this (nvenlion recejves ^ ^ 

whrch „ becomes from two or more PERT performance information through a 
driving member, means of communications, and means of communications A 



PERT performance information ex.rac, means to extract the PERT 
performance information of seif from the multiplexing performance information 
wh, oh he rece,v,ng means received. By having a mofion-con.ro, means ,o 
con.ro, acuation of a driving memher based on .he PERT performance 

T ri IT IT ^ Pe «° ma ™ inf ~ means exacted 

comm • . Performance information through means of 

"Z :i BaS6d °" ^ PERT Perf ° rma " Ce in '°~ «*** 
spaced the PERT performance informafion of seif from .he mu,.ip,exin g 

performance informa.ion which .he receiving means received with ,he PERT 

Performance informa.ion ex.rac. means, and .he PERT performance 

on. ? ! X ' raCt mSanS eXtra ° ted ' aCtUaWOn ° f a ™mber is 

con tro abie by the motion-contro, means. Thereby, robot equipmen. can 
oon.ro, acuation of a driving member based on the PERT performa c 7 
— ^f of the mu„i P ,exing performance information, andl maxe 

[0127] Moreover, the mo.ion-contro, approach of the robo, equipmen. 
con-™, this invention The receivjng process ^JJ 

m^ptexmg performance informa.ion which consists of two or more PERT 
performance information through means of communications wi.h robo, 
equ.pmen,, The PERT performance information ex.rac. process .ha, robo, 
equ,pmen, ex,ac.s ,he PERT performance informa,ion of se,f from .he 
mu,„p,ex,ng performance informa.ion received a, the receiving process By 
hav,ng ,he mo,ion-con,o, process which con.ro.s ac,ua„on of .he di g 
member of robo, equipmen. based on the PERT performance informal 

dnv,ng member can be con.roited based on the PERT performance 
nforma„on ofse,fof the mu,tip,exin 9 performance informa.ion, and ac.ua.ion 
can be made lo appear to robot equipmen, 

[0128, Moreover, the receiving process which receives ,he mu„ip,exing 
performance ,nforma,ion which the program concerning .his invention 
becomes from two or more PERT performance information through means of 
commun,ca,ions, The PERT performance information ex.rac. pro eslo 



extracting the PERT performance information of self from the above- 
ment.oned mu,»ip,exing performance information received a, the receiving 
Process, „ ,s the thing which maxes robot equipment perform the motion 
con.ro, process which centres actuation of a driving member based on the 
PERT performance information extracted at the PERT performance 
^formation extract process. The robot equipment which controis actuation by 
. ch program can oontro, actuation of a driving member based on the PERT 
performance information of seif o, the muitipiexing performance information 
and can make actuation appear. 

[0129, Moreover, the receiving process which receives ,he muitipiexing 

zz::::: f ; mation which ,he record medium — - * 

becomes from two or more PERT performance information through means of 
commun,ca„ons, The PERT performance information extract process o 

Z 9 PERT Perf ° rman0e info ™ ati °" ° f "» «ne lltip, J g 
performance information received a, the receiving process, The program 

r it t ; equipment perform ,he motion - c ° ntroi p~- 

comrots ac,ua„on of a driving member based on the PERT performance 
.nforma.on extracted a, the PERT performance information extracT ols is 
recorded. The robot epuipment which controis actuation by the progTm 
recorded on such a record medium can contro, actuation of a drLng member 
based on the PERT performance information of seif o, the muitipiex^g 
performance ^formation, and can mate actuation appear 
10130) Moreover, the contro, system of the robot equipment concerning this 
.nven,,on ,s equipped with a broadcast means to broadcast the muftiptexing 
P rformance .formation which consists of two or more PERT performa e 

2:::: zr ,he contro1 sys,em ° f «*« — : 

comm qU ' PmemS eqUiPPed Wi ' h a dnVi "9 memb -, meaas of 

commun,ca«,ons, a receiving means to receive muitipiexing performance 

' hrOU9h TOanS ° f —cations, a PERT perflanT 
nforma,,on extract means to extract the PERT performance information 
from the muitipiexing performance information which the receiving means 
receded, and a motion-contro, means contro, actuation of a driving member 
based on the PERT performance information which the PERT peJoZ e 



information extract means extracted. 

(0131) The control system of robot equipment equipped with such a 
con ,gura t ,on can broadcast the multipiexing performance information which 
cons,s,s of two or more PERT performance information with a broadcal, 
means, and robot equipment can contro, actuation of a driving membTby the 
mo t ,o,con«ro, means based on the PERT performance inforl oZ cb 
extracted the PERT performance information of self with a PERT 
performance-information extract means from the multiplexing performance 
ormabon which received mu, t ip,exin 9 performance information w, »he 

Thereby robot Per1 ° m ^'°^ extract means extracted. 

2 PEKT 1! qU ' Pment COn,ro ' aC,Uati0 " ° f a ^'ving member based on 
he PERT performance information of self of the multiplexing performance 
information, and can make actuation appear. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 



mawingjj ,, is the block diagram showing the configuration for performino 
~n ; « , on of (he robo( equjpmen( ^ = ™ng 

^™ " ' S draWm9 Showi "9 <" e configuration ofthe dance signa. which 
each robot equipment for coordination actuation receives 

EasM „ js the flow chart which shows a serfes Qf 

Processing until it performs a dance motion based on a dance signat 

o^ e " P ::;:; w chart ^ — — — ~ 

dance PERT decsion ,n the flow chart of drawing 3 
ESSSSS Each robot equipment is drawing showing the attribute 
"formation on the music data used for coordination actuation 

222"rusr v,ew showin9 ,he — — - 



E«H „ is the block diagram showing (he interna , cjrcu 
ofammal mold robot equipment etc. 

©rawing „ is the perspectjve vfew ^ ^ 

humanoid robot equipment viewed from the front 
ISMM H is , he perspective view showing the conjuration of We 
humanoid robot equipment viewed from back 

teoJO] „ is drawing showing the connection condition of each right hand 

side of humanoid robot equipment. 

ffirawmqjjj „ „ drawing showing ^ ^ ^ ^ 

equipment. 

mravM ,t is drawing showing the example of a configuration of the robot 
equipment of a bipedal locomotion 

K ^ draW,n9 Sh ° Wi ^ the — P-e of a configuration of the robot 
equipment of quadrapedalism. 

IDrawM ,t is drawing showing one scene of the dance by the robot 
equipment of a bipedal locomotion 

^avM -t is drawing showing other one scene of the dance by the robot 
equipment of a bipedal locomotion. 
[Description of Notations] 

10.. th. 10b environment recognition processing section, 20 sensor section 
the 21 communications department, 100 animal mold robot equipment 200 ' 

e~r; quipmem Robot equ ™ 1 1 a — Si ~e 

sec ion II " Si9na ' ana ' ySiS SSC,i0n ' " d3nCe PERT 

The 22 SeleC '° r ' 15 A m0 ' i0n COn,r0 " er ' 16 A ^ ~- »• " 

The database section, 171 An external-environment database 172A 

specification database, 18 A fall detecting element, 19 



